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REGULAR MEETING, OCTOBER 3, 1890. 


Vice-President Breneman in the chair: The minutes of the 


previous meeting were read and accepted. The following gentle- 


men were unanimously elected to membership : 

Stephen H. Emmens, Emmensite Explosive Co., Emmens, Pa. 

KF. E. Thompson, Headmaster Rogers High School, New- 
port, ht. I. 

Dr. Geo. Archbold, Chemist U. 8. Navy, Washington, D. C. 

G. C. Caldwell, Ph.D., Professor of Agricultural Chemistry, Cor- 
nell University, Ithaca, N. Y. 

Chas. E. Colby, Ph.D., Professor of Organic Chemistry, School 
of Mines, N. Y. 

W. Hl. Seaman, Professor of Analytical Chemistry, Missouri 
School of Mines, Rolla, Mo. 

Chas. KE. Pellew, Assistant in Cbemistry, School of Mines, N. Y. 

Hugh Hamilton, M.D., Harrisburg, Pa. 

Edward Gudeman, Honorary Assistant in Chemistry, School of 
Mines, N. Y. 

Dr. Alfred Springer, President Springer Torsion Balance Co., 
46-50 E. 2d street, Cincinnati, O. 

Dr. H. J. Wheeler, Chemist Agricultural Experiment Station, 
Kingston, R. I. 

Dr. Edward 8. Wood, Professor of Chemistry, Harvard Medical 
School, Cambridge, Mass. 

Dr. S. A. Lattimore, Professor of Chemistry, University of 
Rochester, Rochester, N. Y. 

Chas. K. Brewer, Professor of Chemistry, Wake Forest Uni- 
versity, Wake Forest, N. C. 

R. W. Jones, Professor of Chemistry, University of Mississippi, 
Oxford, Miss. 

Peter T. Austen, Professor of Chemistry, Rutgers College, New 
Brunswick, N. J. 

Harry Snyder, Instructor in Chemistry, Cornell University, 
Ithaca, N. Y. 
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Dr. Chas. G. Curtman, 3718 N. 9th street, St. Louis, Mo. 
B. B. Goldsmith, Ph.B., Chemist American Lead Pencil Co., 19 
E. 74th street. 

F, A. Owen, 8.B., Chemist Burlington Woolen Co., Burlington, 
Vt. 

The nominee for associate membership, 8. V. V. Huntington, 
Manager Edw. Smith & Co., 158 William street, N. Y., was unan- 
imously elected. 

The following were proposed as members : 

James E. Talmadge, D.S.D., Ph.D., Principal Latter Day Saints 
College, Salt Lake City, Utah. 

J. A. Burns, Ph.D., Vice-Pres. and General Manager ‘Tallapoosa 
Furnace Co., Tallapoosa, Ga. 

8. G. Valentine, Colebrook Furnace, Lebanon, Pa. 

H. F. Carpenter, Assayer, etc., 29 Page street, Providence, R. I. 

W. C. Ferguson, Ph.B., Chemist Laurel Hill Chemical Works, 
138 Wilson street, Brooklyn, N. Y. 

Walter M. Saunders, Hughesdale, R. I. 

Dr. J. H. Washburn, Kingston, R. I. 

Harry Mullikin, Newport. R. I. 

Dr. Edward P. Haws, Dept. of Chemistry, Amherst College. 
Amherst, Mass. 

H. 8. Patterson, 121 Pleasant street, Worcester, Mass. 

The paper of E. F. Ladd on ‘Investigation upon Maize” 
was read by title. 

Dr. Friedburg read a second portion of his ‘Studies on 
Resins.” 

In the order of miscellaneous business it was moved that a 
General Meeting be held in Philadelphia during the holidays, and 
that a committee be appointed to make arrangements for this 
meeting. Carried. 

Messrs. Rupp, Woodman and Sabin were appointed a nominat- 
ing committee, to present names of officers to be balloted for at 
the annual meeting in December. 

The meeting was then adjourned. 

Cuas. F. McKENNa, 
Recording Secretary. 



















INVESTIGATION UPON MAIZE.* 
By E. F. Lapp. 


In the Spring of 1888 the writer planned and began a series of 
investigations upon maize, for the purpose of gaining information 
upon several mooted questions, particularly the following : 


1. What chemical changes take place in maize as it approaches 
maturity ? 

2. Inwhat stage of maturity is it most advisable to cut maize for 
ensilage ? , 

3. What chemical changes take place in, and what loss results 
from the process of converting maize into ensilage ? 

4. What is the loss and what the nature of the chemical changes 
that take place in maize during the process of field and barn 
curing ? 

5. What is the digestibility of, and what the relative nutritive 
value of the above several products ? 


These experiments and investigations, begun in 1888, were con- 
tinued into the Winter of 1889-90, when it became necessary to 
abandon all efforts at legitimate scientific research, and, while 
many data were secured the work of research can hardly be said 
to have reached any satisfactory state of completion—in fact, it is 
hardly begun as originally outlined. That the writer will not 
have an opportunity to carry the investigation further, seems a 


*The data for a part of the first of this article will be many found in the 
eighth annual report of the New York Agricultural Experiment Station. 
Some of the data relating to the digestibility of ensilage and field cured maize 
may be found in a paper, ‘ Ensilage and Dry Fodder,” presented to the 
Society for the Promotion of Agricultural Science at the Indianapolis 
meeting, August, 1890. The whole is here brought together in order that 
it may be made more accessible, and much data heretofore unpublished 
included. 
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justifiable reason for presenting these fragmentary notes to serve 
as landmarks to those who may be engaged in similar lines of 
research. 

The first year little more was accomplished than to inaugurate 
the work and to go carefully over the ground to see what was 
needed ; besides, the maize grown, a Southern variety (Burrill and 
Whitman) could not possibly mature in Central New York, and 
this proved an obstacle to our work. ‘The field under experiment 
contained a little less than two acres; one-half was cut September 
11, the remainder September 29. At the first date the maize 
varied from silking to watery stage of kernel, and the last from 
watery to milky stage. The yield per acre was as follows : 


Sept. 11. Sept. 29. 
Lbs. Lbs. 

Total maize per acre--.------- 25,326 25,011 
OS GS Sa a ee ee ee 20,322 19,351 
a eee Sen 5,004 5,660 
PERE Se Se eS Re. 215 237 
AUbEMINOIAS:....2--..-. 2... 525 512 
Enos tl: 7: sa 1,443 1,650 
Nitrogen-free extract.-------- 2,696 3,109 
Fat (ether extract) .....-..--- 125 188 


On further investigation we find the changes that have taken 
place to be mainly in the albuminoids and nitrogen-free extract, 
and the extent of these changes is shown by the following : 


Sept. 11. Sept. 29. 

Lbs. Lbs. 
ET NOOR oo a sv 5x cg 84 81 
Albuminoid nitrogen ---- - ears 50 67 
Amide nitrogen. .............- 34 14 
NN REE POTEET 580 751 
RGN GRO. hte S28 fos jae te 390 634 
SENN eae a one 908 1,077 


We first note that there was no increase in total nitrogen— 
even an apparent loss—but that much of the nitrogen in the 
form of amides was transformed into albuminoids, and this trans- 
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formation and translocation our experiments have invariably 
seemed to show to be accompanied by a loss of nitrogen, and it 
would seem natural that this should be so. While there was an 
increase of 413 pounds in nitrogen-free extract between the two 
periods of harvesting, the sugars and starches included in the 
nitrogen-free extract increased 583 pounds, showing that much 
which was in a transitory state had been built up to higher and 
more organized products—sugar and starch. 
INVESTIGATIONS IN 1889. 

Without further considering these results we pass to the investi- 
gation made the second year. This season, 1889, a flint variety 
of maize (King Philip) that would in any favorable season mature 
a good stand of ears, was selected for the main experiment, 
although the same variety as grown the previous year was under 
trial. Ina field of about twelve acres, one acre, representative of 
the whole field was selected for experimental work. This acre 
was divided into five equal lots to be cut at different times, repre- 
senting various stages of growth and to serve as a basis for our 
calculations and chemical examinations. From each cutting eight 
samples were taken for analyses, so we have as fair an average 
as seemed possible to secure from a product so difficult to sample. 
The dates of cutting and stage of growth were as follows: 


Date of Cutting. Stage of Growth. 
| ree Full tasseled. 
De Osos cs Ses Full silked. 
SS) eae Kernels watery to full milk. 
September 7... --.---- Kernels glazing. 
September 23.... -..... Ripe. 


The yield of maize per acre and the per cent. of water in same 


were as follows: 
Pounds Per Acre. Per Cent. Water. 


OU Ws os hese 18,045 91.05 
Anpnst: oo oee eae 25,745 88.05 
| ree ener 32,000 85.766 
September 7... 5.22205 32,295 77.70 


> 


September 23 28,460 (2.18 











DRY MATTER 


From the data already given we may calculate the amount of 
dry matter actually harvested at the several stages of growth : 
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HARVESTED 


Maize, tons 
Per Acre. 


Jerr o0........ 9.02 
August 9.....- 12.8 
August 21.-..... 16.: 
September 7----- 16.14 
September 23... 14.23 


The above table is suggestive and confirms what has been re- 
peatedly asserted, that maize so planted as to come only to the 
tasseling or silking stage of growth, is principally water and 
matter to animals forced to eat the 


furnishes but little nutritive 
forage. 


The chemical composition of the maize cut at the several dates 
in respect to dry substance is given below : 


July 30. 


Le ee 8.53 
Albuminoids---.---- 14.881 
rude tibres 22 --.... 31.76 
Nitrogen-free ex’t... 40.39 
Re Upetetee ie BG 3c Sx 4.46 
Total nitrogen ------ 2.37 
Alb. nitrogen ------- 1.69 
Amide nitrogen ---- - 68 
Invert sugar-------- 3.60 
PUCEORO: 2.22.0 5225 .06 
AE eee 17.55 


The chemical composition gives but a small idea of the real 
changes that have taken place; this can only be learned by con- 
sidering the totals which are given in the following : 


Aug. 9. 


6.54 
14.19 


90 |e 
28.36 


45.46 


3.45 
>») 
1.45 

Te) 

9.76 


3.60 


15.96 


UPON MAIZE. 


Tons Water 
Acre. Per Acre. 


Aug. 21. Sept. 7. Sept. 23. 


5.00 4.20 4.60 
10.31 8.94 8.56 
8 24.38 21.90 
92.58 58.87 60.97 
4.93 3.60 3.97 
1.43 1.37 

1.30 1.09 1.15 
S35 .o 20 
14.32 10.00 6.80 
2.80 1.382 1.88 
15.20 24.09 36.02 








ACRE. 


Tons Dry Matter 


2 
a> wane 
WwHwrp 


~ 
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Tasseled Silked Milk Glazed Ripe 
July 30. ‘Aug. 9. Aug. 21. Sept. 7. Sept. 23. 
Ibs. lbs. Ibs. lbs. Ibs. 

Yield per acre... -- 8,045 25,745 32,600 32,295 28,460 
Water per acre------ 16,426 ° 22,666 27,957 25,093 20,542 
Dry matter per acre. 1,619 3,078 4,643 7,202 7,918 
1 Re pea ete 139 201 232 302 364 
Albuminoids __----- 240 437 479 644 678 
Orude fibre...-.__-.-. 514 873 1,262 1,756 1,734 
Nitrogen-free ex’t-- - 654 1,399 2,441 4,240 4,828 
UES SS eee Sree (a 168 229 260 314 
Total nitrogen -.---- 38 10 T7 103 108 
Albuminoid nitrogen 27 45 60 78 91 
Amide nitrogen -- --- 1] 25 Li? 24 17 
Invert sugar... ..-. 58 300 665 720 538 
CS a ae ee eee 9 111 129 95 149 
oO ee 122 491 107 135 2,853 


The last table indicates several interesting features not the 
least of which is the seeming confirmation of a previous observa- 
tion. That is that in the growth of the maize plant there are 
two periods of little or no increase in total nitrogen. The first is 
during the early formation of the ear, between the period of 
silking and watery stage of kernels; the other between the 
periods of glazing and full maturity. In fact, while I have not 
the necessary data to show it, yet I feel confident from observa- 
tions made that there is at these times not only no material increase 
in the nitrogenous constituents, but that there is an actual loss 
of nitrogen incident to the transformation and translocation 
going on at this time in the plant. ‘This would suggest the possi- 
bility of an advantage to be derived by making application of 
easily soluble nitrogenous fertilizers at two distinct periods in the 
life of the maize plant. We may also note the marked in- 
crease of starch during the latter stage of the maturation. 
As maize is preeminently a carbonaceous plant and as starch 
its most valuable constituent to be preserved, we can see the 
importance of allowing the plant to come as near to full maturity 
as is possible, and at the same time of allowing it to be utilized for 
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the purpose designed. Observation has shown that if maize is to 
be grown for ensilage, maturation may proceed too far, so far that 
if the plant be stored in the silo it will mould, decay, and become 
almost or even quite worthless for feeding. It is important that 
we possess more definite knowledge on this particular point, and 
our investigation was continued with that end in view. 

MAIZE FOR THE SILO. 

For furthering our work, twosilos of about eleven tons’ capacity 
each were available. Of each silo three sides were of cement and 
one of wood. Incidentally we may remark that the ensilage was 
much better preserved on those sides where the contact was with 
wood than on those. with cement. 

One of the silos was filled with the dent variety of maize (B. 
and W. corn) at about the milky stage of the kernel, September 5. 
This maize, after it was carefully weighed, was sampled for analy- 
ses as it was passed through an ensilage cutter that cut the stalk 
into one and one-fourth inch pieces. ‘l'wenty-seven samples were 
taken for water determination, and these were united into four 
lots, representing various depths in the silo, and complete analyses 
made for each lot. 

The second silo was filled September 13, with the flint variety 
of maize, between the stage of glazing and full maturity, as indi- 
cated in a previous table, showing the composition of the maize 
cut at the various stages of growth. We now have two silos 
filled with maize at two stages of growth; it would be better 
were they of the same variety, but we will continue the comparison 
under the conditions as they exist. 

ENSILAGE FROM IMMATURE MAIZE. 

The silo filled with immature maize September 5 was opened 
on October 10, the top or surface having been covered in the mean- 
time with tarred paper and lightly weighted about the corners of 
the silo. 

The results of the analyses of the maize as put into the silo 
and of the ensilage as taken out is shown in the next table. 

A represents the ensilage from the bottom of the pit and E 
that from the surface. 
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ANALYSES OF IMMATURE MAIZE FOR ENSILAGE. 





Crude Fibre. 


Dry Matter. 
Albuminoids. 








= 2 Z = 
Maize A. ....| 81.18) 18.82). 4.53) 9.94) 28.12) 53:83) 3.58 
‘¢ =6B..-- -| 80.39} 19.61) 4.50 10.06) 25.83) 56.14) 3.47 
ee © 2. .:| SIR4S| Wise Arve 9,25| 28.16) 54.92; 2.92 
« D -_| 81.81} 18.19) 5:07) 11.38) 26.37) 53.43) 3.7% 
Average 81.08 18.92 4.71 10.11 27.12 54.38 3.68 


*\NALYSES OF ENSILAGE FROM IMMATURE MAIZE, 


44.71; 7.76 


Ensilage A 83.37, 16.63) 5.84 9.37, 32.32 
es B...| 82.98; 17.02} 4232 9.06; 32.17; 50.13, 4.32 
es C....| 82.98 17.82] 62 9,25 31.58) 48.88 4.47 
ae D...-| 84.11} 15,89} 5.98 9.12| 33:36) 45:73). 5.81 
a K....| 84.86) 15.14) 7.69 11.19) 33.12) 44.26 3.81 
Average _.__.-' 83.5" 16.50) 5.97 9.58 32.50 46.71 5.23 


The sample A contains less water than the average for the silo, 
yet in removing the last foot of ensilage from the bottom of the pit, 
there was so much juice that it would ooze quite rapidly through 
the open spaces in the box used for weighing up the ensilage. 
The low per cent. of water in the ensilage, from the bottom of the 
silo was something of a surprise, but it seems, from our own 
ana other experiments, that there was probably a diffusion of 
soluble matter from above into the lower part of the silo, so that 
this liquia probably contained in solution or suspension con- 
siderable solid matter. During the 36 days that the maize re- 
mained in the silo there was a loss in total weight of 5.13 per cent., 
and of dry matter, as calculated from the water determination, 
of 13.50 per cent. It should be borne in mind that these silos 





* Since our investigation had to do only with the practical side of the 
question, no account was taken of the nitrogen that existed in the ensil- 


age as ammonia, for as such it would be valuless to the agriculturist. 
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were of small capacity, 10 to 12 tons only, so that we should 
expect the loss in pr. ct. to be greater than fora large silo of 
100 to 150 tons capacity. The following table gives the actual 
results as found for the maize as put into the silo, and the ensilage 
as taken out: 


Put in Taken out of Loss or Gain 

Silo, lbs. Silo, Ibs. per cent. 
Total weight - ----- . ..-.23,382 22,291 5.13— 
eta lWwATOr 5.2225 oon 2 18,958 18,466 sd 
Total .dry matter----.---- 4,424 3,825 13.50— 
eS ee eee 208 207 .69— 
AIpuMMoOiGs.. ...._... - =~ - 447 349 21.99— 
Oprnude cores. --- 22. one 1,199 1,310 9,.24+ 
Nitrogen-free extract..-- - 2,406 1,077 26.13— 
De a 5 2 eee soa, SBS 182 11.83+ 
Total nitrogen Be a cae Pe BD 23.75— 
Albuminoid nitrogen- ---- 49 35 28,55— 
Amide nitrogen ---------- 23 20 13.04— 
Invert eugar............. 493 88 82.12— 
SUC ee a 373 19 94.77— 
SoS i eee 625 183 25,22— 
Silage per cubic foot------ Bee iat aoe 


In the contents of this silo the loss was mainly upon the albu- 
minoids and nitrogen-free extract. The sugars were nearly all 
destroyed by fermentation, only about 100 pounds remaining 
against about 800 put into the silo. 

ENSILAGE FROM MAIZE NEARLY MATURE. 

The maize as put in the second silo was cut at period of full 
glazing, or between the period of glazing andripeness. It was run 
through an ensilage cutter and 24 samples were taken for water de- 
termination, which samples were united into four lots for analyses 
representing different depths in the silo. ‘The silo was filled Sep- 
tember 13 and opened December 2, the maize being carefully 
weighed when put in, and when opened the ensilage was taken 
out in blocks according as the product seemed uniform in general 
appearance, the same as with the first silo. Ofensilage there were 
taken 44 samples, of about 2 kilos each, for water determination, 
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and these were united into five lots representing the several 
depths in the silo. Again, A indicates the sample from the bot- 
tom and E that from the top of the silo. 

ANALYSES OF MATURE MAIZE FOR ENSILAGE. 


y 
= 


Crude Fibre. 


Dry Matter, 
Albuminoids. 











= | 
= | 4 3 
Maize A.--- 16.28) 23.72) 3.38! 10.25) 21.30} 60.94) 4.13 
* 2B 72.41) 27.59 2.90 9.06, 21.09} 62.02) 4.93 
C.....--| 74.47) 25.53 3.19 10.12) 22.58] 59.97) 4.14 
= - ..| 75.82) 24.18) 3.48) 9.56) 22.91) 59.13} 4.92 
Average ----- 14.93) 25.07) 3.2 9.77 21.97) 60.49) 4.53 
ANALYSES OF ENSILAGE FROM MATURE MAIZE, 
Ensilage A - 80.34, 19.66 6.39 7.75) 26.18) 55.22) 4.46 
Jy B...-| 77.67) 22.33) 4.31 7.63] 27.67] 55.57| 4.82 
GC. - 76.92} 23.08} 4.30) 8.56] 24.04) 58.00) 4.90 
“ D 79.10! 20.90) 4.70) 98.44! 26.38) 56.79] 3.69 
mS K 75.22| 24.78] 6.39 9.87) 26.27] 54.38! 3.09 
Average 47.85! 22.15! 5.26 8.45! 26.11' 55.99' 4.19 





The ensilage came out in exceedingly good condition, and the 
average of several determinations gave but 0.28 percent. of acid 
calculated as acetic, sothat this may be classed among what is com- 
monly termed sweet ensilage ; that is, relatively sweet compared 
with the acid ensilage not unfrequently met with. In total weight 
there was a joss of 3.25 per cent. during the process, a period of 38 
days. Of dry matter there was a loss of 15.21 per cent. These fig- 
ures must not be interpreted too closely, for although the work 
from beginning to end was done with all the care I could person- 
ally give, yet it is evident that the samples, although 44 were taken 
from the siloand 24 from the maize as put in the silo, do not fairly 
represent the true composition of the ensilage as judged by the tota 
ash put in and taken out of the silo. This same fact is true for 
every investigation thus far made, so far as the results have com 
under my observation. It would seem then that calculations base 
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on the ash as a constant to work from, may lead us very far 
from a true understanding of the actual changes which have 
taken place in the silo. 

I had hoped to make some chemical examinations of the juices 
and soluble portions from another silo, but was unable to do so, 
I assume, however, .that it will be found that much of the matter 
contained in the juices at the bottom of the silo is made up of 
soluble matter diffused from the overlying layers, and the more 
water contained in the ensilage the greater should we expect to 
find the diffusion. If this be true, it is plain to see how we may be 
mislead, when but one or two samples are taken from a silo, as to 
the real conditions that exist. I offer these suggestions hoping that 
others who are engaged in similar work may find it worthy of 
further investigation. 

Generally it has been supposed that the greatest loss came upon 
the carbohydrates, but in this case our investigation shows a 
greater loss per cent. for the albuminoids than for the carbo- 
hydrates asa whole. Of the carbohydrates the sugars have suffered 
the heaviest loss—-more than three-fourths of the total amount 
having disappeared, as will be manifest by the accompanying table: 


Putin Taken out of | Loss or gain 


silo, lbs. silo, lbs. per cent. 
Total weight-.--.-...----- . «---91,084 20,368 3.25— 
pROLeWeaLON = o-oo oe So Lara 15,893 
xotal dry matter. .........-.- 5,278 4,475 15.21— 
DE eee: 215 25.604 
BAUDUMINOIGS:- ---22.2-ccccs.-= - ‘BA6 373 27.53— 
Crude snbre...- ==... 2 Sse see SS 1,149 .92— 
Nitrogen-free ex't......------- 3,193 2,536 20.55— 
NEN eee iamatptees 239 201 15.83— 
meee mitromen................- 82 60 27.53— 
Albuminoid nitrogen --------- nv) 44 37.17— 
Amide nitrogen -...........--.. 12 16 33.334 
Reet GNGEr.<.. ~~. .6- 2422-22 307 65 78. 738— 
Sucrose - - - - ees 190 40 79.24— 
a Oe caine sienna ye 1,437 25.98— 
Per cent. acid in ensilage------- 0.28% 


Ensilage to the cubic foot----- 35 lbs. 





eg 
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An inspection of the preceding table shows the sugars to have 
been largely lost by chemical changes which took place in the 
ensilage and the albuminoids to the extent of more than one-fourth 
of the total amount. No investigation was made to determine the 
kind and nature of the fermentation that took place, but to the 
careful observer it seemed evident that the changes were not 
wholly alike for the two silos, and, further, that the class of ferments 
was not the same for all parts of the same silo. Thus near the 
surface of the ensilage in the silo both observation and the chemical 
products indicated that 2 different ferment was at work from that 
at the middle of the silo or near the bottom, each of which seemed 
to have characteristic properties peculiar to that part of the silo. 
Had I been competent to doso I would have made a study of these 
changes along with a determination of the ultimate chemical 
products, but this field of research is a broad and difficult one, 
requiring great skill, sono attempt was made to study the biological 
side or even to trace the proximate chemical products, as the two 
fields, for a thorough study of this subject, are inseparable. 

I stated that it seemed probable that the kind of fermentation 
was not the same for all parts of the silo. My reasons for this 
statement are two. Careful observation of the ensilage as removed 
from the silo showed unmistakable difference in appearance for 
those parts of the silo—top, centre and bottom—and these observa- 
tions led me to note more carefully the chemical composition of 
the ensilage. ‘lhe maize as put in the silo was very uniform, but 
that at the bottom of the silo was shown by analyses to have the 
largest per cent. of albuminoids; still this difference was not 
marked. Now, had the changes been similar throughout, then 
the relation of the albuminoids to the other constituents should 
have remained about the same, or rather the highest per cent. of 
albuminoids should have been at the bottom of the silo. The 
chemical analyses show the reverse of this to be true, while the 
ensilage near the surface contained over two per cent. more al- 
buminoids than that near the bottom of the silo. 

The changes that took place near the surface in the silo seemed 
to have been more processes of decay and oxidation dependent 
upon the oxygen of the air for their action while near the bottom, 
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the albuminoids seemed to have been the active agents in promoting 
the continued fermentation. Judged by the ash, the greatest loss 
was near the surface and at the bottom of the silo. Undoubtedly 
this is true for the surface, but it seems probable that the accumula- 
tion of ash near the bottom came as the result of diffusion, as 





already indicated. 
MAIZE, FIELD CURED. 

At the same time that the second silo was filled, another lot of 
maize from the same field was selected by taking here and there a 
bundle, so as to have it represent a fair average of the entire lot. 
This was put in shocks in the field and there left for curing. ‘The 
maize was cut September 13, and remained standing in the field 
until October 21, when it was drawn to the barn, weighed, run 
through the cutter and sampled foranalyses. ‘The following table 
shows the results of the investigation : 


Calculated Found Loss or Gain 

Sept. 13, lbs. Oct. 21, lbs. per cent. 
MR lke ons Saunas 2,348 1,055 oo 
“Olds WALCO. 25.4225. 2-55: 1,759 533 
Total dry matter ......-...-.- 589 522 11.25 
| a es ae ern ee 19 20 21.05 + 
Albuminoids.- --- ---- Sos ye 38 32.06— 
Crude fibre é : 129 140 8.524 
Nitrogen-free extract ---- -- 356 294 17.41 
DES Ses th ee SS ee ee a eee 16 40.74 
Total nitrogen.........-.... 9%] 6.1 32.89— 
Albuminoid nitrogen...----. 7.7 4.5 41.54— 
Amide nitrogen....--------- 1.4 1.6 15.00-- 
Invert SugaT-...2..--...2-.. gh 29, 30.14— 
Pere eee ae 6. (1.43 
RUNG en ne Se oe cle 227. Undetermined 


The loss of albuminoids in field curing maize was even greater 
than for the ensilage, and in a period of 38 days, the loss in dry 
matter amounted 11.25 per cent. or nearly as great as for one of 
the silos. ‘The increase in ash was probably due to the earth that 
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adhered to the butts of the stalks since they stood upon the loose 
soil. ‘he rain during this period was not excessive, but there was 
much damp, cloudy weather. 


MAIZE, BARN CURED. 


A second lot of maize, taken in the same manner as that for 
field curing, was reserved for barn curing. ‘This was drawn to the 
barn, weighed, and then put in good condition for drying by stand- 
ing the bundles openly against a fence near the barn. It was 
hoped this lot might be dried for storing without having any rain 
fall upon it, but in this we were disappointed, since one quite heavy 
rain wet it down before it was in condition to go into the barn for 
storing. ‘The bundles were then put ina barn loft, where they 
remained until November 13th or just two months from date of 
harvesting. The results are shown by the following table : 


Calculated Found Loss or Gain 

Sept. 13, lbs. Nov. 13, lbs. per cent. 
Total weight - - -- --- ...2,690 1,034 34.87— 
LOE CS) ————— a i ene 1,916 414 eS 
Total dry matter.... -.....-- i7T4 620 19.98— 
Ash eee RA my) 26 4.744 
Albuminoids- ~~~ -_--- ae 76 43 42,.66— 
Crude fibre Sree ade 2 ee L176 3.044 
Nitrogen-free extract-__-_-- 22. 468 357 23.86— 
Pat... - - - chu fh alot ae 1% 51.24— 


Up to date of closing my connection with the station, I had not 
found opportunity to complete the further analytical work with 
this part of the investigation. 

These results are somewhat astounding, especially regarding 
loss of albuminoids ; but with the best of care, the Autumn was so 
damp and cloudy, that the fodder moulded badly in the barn 
although well spread about in an open space. 

Thes# are the results of but single experiments, and need to be 
repeated again in detail before any positive facts can be ascer- 
tained. Yet it would seem from these trials that there is no 
greater loss of nutritive matter in a silo properly filled with good 











382 INVESTIGATION UPON MAIZE. 


maize, than for the same plant, field or barn cured, as is com- 


monly practised. 
DIGESTION EXPERIMENTS. 

Having considered somewhat in detail our investigation with 
the maize as growing, as dried fodder and as ensilage, we have 
now to record the result of our experiments for determining the 
digestibility of its several products. The digestibility of ensilage 
from immature maize, from the matured and for the field cured 
maize was determined. For our subject of experimentation we 
had two heifers, the same animals used in the digestion work the 
winter previous. The heifer Star was due in calf in February, 
while Spot was an unbred animal. The animals were put in the 
experimental feeding barn at the station, October 7, and preced- 
ing each trial one week’s preliminary feeding was had with the 
same fodder and in like quantities as during the digestion proper, 
in order that the digestive tract might become cleared of all 
traces of other food. Watchmen were stationed with the animals 
night and day and the dung and urine caught in separate pails, 
and at once transferred to covered galvanized iron receptacles, 
sufficiently large to hold the voidings for 24 hours. Each noon 
the dung and urine were carefully weighed on a Fairbanks silk 
scale, sensitive to one-fourth ounce and an aliquot part of the well 
mixed dung taken for water determination. These last samples 
were then united for further analyses. 

EXPERIMENT NO. 1. 

In this trial ensilage from the immature maize was tested. ‘The 

chemical composition of the ensilage fed was as follows : 
Per Cert. 


ae itlasr as Bins ws hig eee ee 82.58 
NN oii cice eg alanis Seah Sine see 17.42 

100.00 

DRY SUBSTANCE. 

RR laid uh ok aS ae em ele 4.32 
ESE ee me 9.06 
ai dein si eae aes ee 32,17 
Nitrogen-free extract --...-....-------- 50.13 
OO Er Lea 
Albuminoid nitrogen .........------.- 0.87 
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Amide nitrogen --_-.- ...------- ee 0.58 
eee ere lion, SA 
ee ree eer 2.08 
Sucrose..... Fie ie aa ghen sie ee a ee ee 236 


OOM sins Kescehaaad sade wi berecen, Oe 
The weights of the animals for ten consecutive days, the last four 
being the digestion period proper, are shown below: 


STAR. SPorT. 

lbs. lbs. 

Wiha BOs ie trees 1,091 1,114 
Re ss 20) ct oe secs 26308 1,100 
OS NBs. rads Sora, eee ee 1,086 
eee: eh 1,087 1,088 

Bah Sees OR cane Se ae SF 1,087 1,080 
ann 2) OAM ean ee eet . 1,081 1,078 
RG. - 3 1,089 1.074 
li ’ 1,086 1,076 
Se : 1,092 1,078 
19 : ee 1,089 1,076 


These figures indicate that ensilage of the kind under experi- 
ment hardly served for maintenance when fed as the exclusive feed. 

The average temperature of the barn for each two hours, as 
recorded by aself-registering thermometer, is shown below : 


TEMPERATURE OF BARN, 


OCTOBER 


TIME. 12 | TS-) Be | FST RS) BS 18 | 19 











oe A. M....-.-....- ...| 50 | 49 | 47 | 46 | 51 | 51 | 56 | 54 
MSS, nt name ee 49 | 48 | 46 | 46 | 51 | 51] 55 | 53 
NE Se meee 48 | 47 | 46 | 45 | 51 | 50 | 541] 53 
6:8 = ....| 48 | 47 | 46 | 44 | 50 | 49 | 53 | 52 
i 49 | 47 | 43 | 45 | 51 | 50 | 51 | 51 
mae 50 | 46 | 46 | 47 | 52 | 52 | 53 | 52 
ok eee 54 | 47 | 49 | 49 | 55 | 56 | 56 | 56 
CUE nner Bee ss 53 | 47 | 491 SP | S27 | 6S} 5S: | Ba 
Si ES eee ee 52 ¢ | 49 | 53 | 58 | 57 | 57 | 58 
OE eee 50 | 46 | 47 | 53 | 55 | 57 | 56 | 57 
EE be ie bey 50 | 46 | 47 | 52 | 52 | 56] 55 | 55 
en 49 | 46 | 47 | 52 | 51 | 57 | 54 | 55 
| | | | | 
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The amount of ensilage fed per day to each animal was sixty 


pounds, as expressed in tabular torm we have: 





STAR. SPoT. 
Ensilage fed per day..--.------------ 960.00 ozs. 960.00 ozs. 
rere 154.00 ozs. 246.00 ozs. 
Ensilage eaten per day-......--------- 958.46 ozs. 957.54 ozs. 


The animals drank no water during the entire period they were 
fed on ensilage although water was offered twice each day. 

The amount of dung per dayand the per cent. of water is shown 
below : 


STAR. SPOT. 
Ozs. % water. Ozs. % water. 
OS Ee eens 309.5 83.37 398.7 84.07 
CO A.) ae a 387.0 84.88 358.0 85.27 
ONG oes See c/Scicsa a cewawd 389.5 84.74 401.5 85.73 
CTC a el oe 344.7 83.99 368.7 85.00 


The urine voided, per day together with per cent. of nitrogen in 
the urine, is given below : 


STAR. SPOT. 
Ozs. % nitrogen. Ozs. % nitrogen. 
me weO eee oo ae ee et SEES 398.0 el 401.5 .250 
CS i ee! 344,2 3807 314.7 309 
Ot Be 1 er er es 342.5 .o20 280.7 sl 
Ns |e ea 322.7 oot 157.2 90 


STAR. Sport. 
See ie kin od nos an Joewaresencs eee 11.57 
oil alas inte nine ET 12.87 2.87 
Crede Sire..........-- ck 4 tae re aerate 29.32 27.83 
eseemen-free extract .....--....- ..-.--.-2555 44.60 45.76 
EM ot oct ens wxe wan putwnn cores yee enEs 2.10 2.06 
eee 1.80 1.78 
Nd 6 ales cnt Wag Bk wae WEA 26 .28 


EE Ee PEER I nT Oe 2.06 2.06 
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The data for the digestion coefficients are presented in the next 
table : 



























‘ NITROGEN- 
ALBUMI- CRUDE . : . . 
Dry MATTER. —— ener FREE Fat 
, . Puce EXTRACT. 
. . | 
Star, Spot, | Star, | Spot,| Star, | Spot, Star, | Spot, Star, | Spot, 
OZs. OZS8. OZ8. OZS. 0Z8. OZS8. OZs OZs. OZ8. OZSs. 
Total eaten. ; 166.63 166.58 | 15.41) 15.41) 53.59| 538.59 83.52) 83.50! 7.19 7.19 
Dung cedved 56.16 57.22 7.23) 7.36) 16.47) 15.92 25.05) 26.18) 1.18) 1.18 
Digested ....| 110.47 | 109.36 8.18; 8.05 37.12) 37.67 58.47] 57.32) 6.01) 6.01 
Per cent. digested 66.36 65.65 | 53.08) 52.23) 69.26 70.29. 70.00) 68.67 83.58 83.58 
Average 66 00 5265 69 77 69 32 83 58 


EXPERIMENT No. 2. 


In this trial the same animals were used as in the previous one. 
‘The fodder was the field cured maize already reported upon. The 
chemical composition of the maize proved to be as follows : 


Per cent. 


UE rere heres Be esc he etn nea 50.48 
St SOOT contin: cwenadad acme vee eee wee 49,52 
Dry. substance - --- - - Stegner ee 100.00 


4.43 


OSC 0 | as a re PE eee oy eT ONN FB at A oy res 

OOTSE | \ ne eS eee ee tes. hei oe yee ass Boe 
neNeran ONNQUOE.... 5:0 osscecensccsuces seca ae awe 56.3 

ee ee er Ree ETE Pee he Ce ee i a 5 
MOM INGI ILO MON = 2 ook ooo eae e ees 87 
Sudo Nitrogen... s-.,2-24-2 ee mere ee oo!) 
SD MN os as) mmacunce sae ie Renee ena ee 1.17 
Ee rr meen ey 4.30 
OC eee er eeermre ne fx Pn es ese Mer ek oe ieee 1.20 
EN a re ch ae ae Nie poe al ea ee a 32.08 
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During the trial, the weights of the animals were as shown 
below, the last four days being the time for which the dung was 





saved: 





































STAR SPOT. 
(OS bi, 2 a MOOT Le TO Sey rece Ds ee 1,099 1,074 
CELE, E52) ES ge ey Oa ee ee ee, A OPE Oe mE ere 1,081 1,062 
LE a ae Yee Pepeee AB Ran ce 1,080 1,074 
ROM NCE rth a ihe aE er 1,082 1,074 
“OUST, SL pees ee eS eae eee Pk ea 1,086 1,086 
Ne hs ew cts = 2h Se08e 1,066 
LIC 2 a ee Ne aeons Reem ryan ese 1,099 1,075 
Meteo... 22 <> = pe ar Mth ts SG ES ae oe SA ee ere -1,100 1,079 
DORR rie he es ec Be Ou aR PS Dee 1,102 1,078 
CCLRC ee 2 et en ce Rees 1,095 1,079 
Nove ds. <.. ee Se eee OR ne Ee RG ce NINO 21,101 1,088 


It will be seen from an inspection of the last table that the 
animals consumed just about enough for maintenance. 

The average temperature of the barn for each two hours as re- 
corded by a self-registering thermometer is shown in tabular form 








below: 

= OCTOBER. Nov. 

TIM 

44. | 25 26 27 | 28 29 | 30 3] ] 

Pe: oe 43 | 46 | 50 | 55 | 52 | 50 | 50 | 49 54 
ede eete e ien Be 45 |. 50 | 55 | 5] | 50 | 49 | 48 53 
4— 6 TE? Owego arehee seis 46 por 50 55 51 50 49 48 D3 
Geamseer! 2 fee Ae co Orhan 51/501 49 | 48] 53 
Sa te 5) Na a ES | 5 51 | 50) 49 | 48 52 
SS (a > aes 50 | 46 92 i) 50 | 50 |} 49 | 49 52 
) 


L 
' 


_ 
ra) 
| 
] 
rg 
nnd 
= 
' 
' 
' 
' 
“a 
Hea 
a 
or 
= 
° oee 0 
Co He He Or Or He He Ord 
Cr 
Gr 
or 
te 
or 
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‘he amount of fodder fed each animal per day was 25 pounds, 
as in tabular form we express the results, as follows: 


Star. Spot. 

Ozs. Ozs. 
Fodder fed per day------- 400.0 400.0 
Waste per day.....------ 4 4.65 
Fodder eaten per day-.- --- 399.6 395.35 


‘he amount of water drunk per day was as follows: 


Star. Spot. 

Lbs. Lbs. 

ets (25.52.52. 17.0 25.0 
Sr elec 15.5 28.9 
SE “ae ake 15.3 29.6 
Soh) CSRs Gi rane 16.2 24.6 
Wt. Becnsass 4.4 29.2 





The amount of dung per day and per cent. of water in same, 
is here given : 


Star. Spot. 
Ozs. % Water. Ozs. ¢ Water. 
Oot. 292s. : 22. 3RES 17.63 400.7 81.82 
30.... 356.5 ° 77.94 396°2 81.59 
Re. Ay 337.0 76.84 396.7 81.86 
Nov. 1 2 aeee 76.34 394,2 83.19 


The urine voided per day together, with per cent. of nitrogen 
contained in same, are here given: 


Star. Spot. 
Oz. @ Nitrogen. Ozs. % Nitrogen. 
Ost. 29... >. Je .085 180.0 590 
7 SO ou ee .650 121.0 .622 
: oh” Abe | -eee tho 141.5 671 
| Nov. 1.... .---143.5 .584 189.5 522 


| Analysis of the water from dung gave the following results : 


Star. Spot. 
Wigne” “72, 1 55 So Le eee > F228 8.68 
Albuminoids:<... 2...5.22.2. 22 1L.St 12.75 


21.46 





Crude fibre. --- 
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Nitrogen-free extract --.---.56.09 55.05 
RE ee eee 2.13 2.06 
Alb. nitrogen ---- - tie wai 1.69 1.72 
Amide nitrogen..-.....--.- .20 32 
‘Total nitrogen.........:.-.. 1.89 2.04 


Having now the essential data we may consider the results of 
the digestion proper : 





fi ae ALBUMI- CRUDE NITROGEN FREE . 

Dry Marten. NOIDS. Fripre. EXTRACT. Fat 

Star. Spot. | Star.| Spot.) Star.| Spot. Star. Spot. | Star. | Spot 

Ozs. Ozs. Ozs. | Ozs. | Ozs.| Ozs.; Ozs. Ozs. Ozs.  Ozs 

| — - a 

Total eaten ........; 2+.65) 198.90) 17.74) 14.54 58.09 57.30, 113.62) 112.06 6.27) 6.18 
rere 77.35 71.01 a 9.05) 17.59) 15.24 43.38 39.09 1.65 1.46 
Digested............| 124.30) 127.89 5.61] 5.49) 40.50) 42.06 70.24 70.24 4.62) 4.72 
Per cent. digested... 61.64 64.29 38.05 37.75 69.72' 73.40 61.82 65.11) 73.68! 76.37 
(oe 62.96 37.72 71.56 63.46 75.02 


One point worthy of note is the low coefficient of digestibility 
for the albuminoids in the above results. 


° EXPERIMENT NO. 3. 

The same animals were the subjects in this trial as in the pre- 
vious onesand the food was the ensilage from mature maize already 
discussed. 

The chemical composition of the ensilage fed was, as follows : 

Per cent. 
Witter 2. 32 2.2 2t22-2 ele ae 76.92 


Dry matter. - ---- ; soos SE08 

Pry ambetanee. .....4...+.4-4<. 100.00 
Ash .. a eer | Se ps amily a a hoa 4.50 
BENNIE fen o ocean ogc eno: --> 8.56 
III 5 a2 Satin’ he ares mea ataioace Mecma 24.04 
Nitrogen-free extract. -....-...-------- 58.00 


Bc he ee le ee ee ee ee ee ee 4.90 
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Albuminoid nitrogen ---.--...---.----..- 95 
BUGS WHTORIBG oni Bean BRS esas mes 42 
ND WR a i gciho sn Boe toe eee 1.37 
TVONE PRONE. 255 oo nn pecan Sue Yaa ee ee 
MUCEOSG- oe see ee ere «92 
NE 6 3 a Seine eeateeee ee os 


The weights of the animals taken each morning before receiving 
food or water are given below : 

















STAR. SPOT. 
MONs See Leo) eee eee = E307 1,084 
: CS TL > deedee ge 1,083 
ee Fee Pee |) 1,085 
. Wed hecbatlce oe 1.111 1,078 
ee 1,081 
¥ 24 is msi AN ae Pere 1,111 1,080 
25 ee ee 1,084 
See! vat 1,086 
ee --« 13,103 1,076 
; 
The average temperature for each two hours at the barn is 
recorded below : 
NOVEMBER. 
, 
ee 21 22/23 24] 25 26 | a7 | e8 | 29] 30 
12- 2 A. M. 47 | 47 | 46 | 45 | 50 | 39 | 42 | 48 | 45 42 
2-4 * 47 | 47 | 47 | 46 | 50 | 39 | 42 | 49 | 45 42 
4-6 < .| 45 | 47 | 47 | 45 | 49 | 39 | 41 | 49 | 45 2 
6- 8 “ .| 46 | 48 | 47 | 43 | 49 | 39 | 40 | 49 | 45 2 
8-10 <“ ___.| 47 | 48 | 47 | 42 | 46 | 40 | 40 | 47 3 42 
10-12 P. M. 49 | 49 | 47 | 43 | 45 | 40 | 40 | 46 3 41 
2 §§ .| 50 | 50 | 47 | 46.) 45 | 40 |) 4) |) 42 | 44 41 
2 4. «6 51 | 50 | 47 | 49 | 43 | 42 | 41 | 42 | 42] 42 
4-§ § ..| 51 | 50 | 46 | 50 | 441 42 1 a 3 | 41 
6- 8  ...<| 49 | 48 | 45) SO] Sa 3d | 42 | 44 42 
8-10 © ._..| 48 | 47 | 45 | 50: | 42 3 | 44 | 43 | 42 
0-12 +...) 47 | 47 | 45 | 50) 41 | 43 | 45 | 43 | 42 
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as follows: 


STAR. 
Ozs. 
Ensilage fed per day-------- 800. 
wemeew Oo. .....-....... 2 
Ensilage eaten per day- --- - - 800. 


are shown below: 


STAR. 
Ozs. % Water. 
WG 225 > 258 265.5 80.44 
Se Pe Ob ea, once 82.22 
OO We Shc os epee 81.23 
Joe | | a 325.5 $1.35 


gen are indicated below: 
STAR. 


Ozs. @ Nitrogen. 


OGTR ccc a wiee 2OOLD 364 
Oia 2 eee 321 
i; ee are 279.0 337 
ae: |) ree: 81.2 soa 


follows: 


Roth animals refused water although offer 


The urine voided per day together with the per cent. of 


The chemical composition of the water 


STAR. 
Rha ise ewes ict ans Sacer 
Athaminoid:.... ...< o.-< .2s 235 
rade pre: <.- oo2c cee te 23.88 
Nitrogen-free extract.... ----54.13 


MAIZE. 


The amount of ensilage fed each day was 50 pounds with results 


SPOT. 
Ozs. 
800. 
0 
800, 


ed twice each day. 


The amount of dung per day and per cent. of water in same 


SPOT. 

Ozs. % Water. 
284.0 83.44 
356.5 84.25 
300.5 84.00 
29) 5 


IkeO 83.20 


nitro- 


Spor. 

Ozs. 4% Nitrogen. 
170.0 .600 
189.0 2950 
297.2 .464 
290.5 . 400 


from dung was as 


SPOT. 
9.08 
11.62 
23.63 
53.41 


2,26 
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ts The digestibility of the ensilage as determined from the data 
given is shown by the following table : 


ALBUMI- CRUDE NITROGEN FREE 





Dry Matter. NOIDS. FIBER. EXTRACT. Fat. 
Star. Spot. | Star. Spot. Star.) Spot.| Star. Spot. | Star. Spot. 
= | 
. 
Total eaten, ozs... 184.64 184.64) 15.80 15.80) 44.39! 44.39) 107.09 107.09) 9.05 9.05 
Co” A ee 57.91 53.86 6.80 6.26) 13.83) 13.73 31.34 28.76 .23 22 
Digested, ozs.......| 126.73 130.78) 9.00) 9.54) 30.56) 30.66 75.75 78.33) 7.82) 7.83 
he Per cent. digested..| 68.63. 70.83' 56.96 60.37 68.84 69.07' 70.73) 78.14! 86.41 86.52 
Average vessel 69.73 58.66 68.95 71.93 86.64 


GENERAL SUMMARIES. 


For comparison let us bring together the average results for the 
three digestive trials : 


O- COEFFICIENTS OF DIGESTIBILITY. 
Ensilage Ensilage Field 
Immature Maize. Mature Maize. Cured Maize. 
Dry matter -. - --- 66.00 69.73 62.96 
Albuminoids.- - - aoe 52.65 58.66 37.72 
Orude fibre. --..<s<-- 69.77 68.95 71.56 
Nitrogen-free extract- 69.32 71.93 63.46 
eee ae = 83.58 86.46 75.02 
Ls 


These trials give a better showing for ensilage from mature 
maize than for either of the others, but we should bear in mind, 
however, that the two ensilages are not from the same variety of 
maize. ‘The field cured maize and ensilage from mature maize 
were identical products from the same lot and harvested at the 
same date. 

Carrying our comparison still further, using the data already 
secured, one ton of the original maize would furnish, of di- 
gestible matter, as follows, expressed in pounds: 
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Ensilage Ensilage Field 

Immature Maize. Mature Maize. Cured Maize. 
Dry matter.... ....-.- 198.9 295.8 270.2 
Albuminoids __-- ---- 14.4 21.0 11.9 
Wruceniore....-.... =... - 67.6 76.3 91.7 
Nitrogen-free extract - 104.7 170.8 159.1 
OEE ee ae ae 10.9 15.3 13.8 


in 


So far as our investigation has been carried the results are 
favor of ensilage from maize well advanced towards maturity, and 
we feel confident that the ensilage of the future will be from 
maize that has the corn glazed. 

In closing I wish to thank W. H. Whalen, assistant chemist, 
and R. D. Newton, laboratory attendant, for their incessant 
fidelity in all the details of this investigation. 

New York City, September 15, 1890. 


*Since this article was read Mr. Ladd has been appointed Prof. of 
Chemistry in the Dakota Agricultural College, Fargo, N. Dakota, and 
Director of the Experiment Station.— Ed. 


STUDIES UPON RESINS.* 
BY L. H. Frrepsure, Pu. D. 
Lie 


In order to determine exactly the temperature of melting kauri 
gum and the vapors arising from the same, simultaneously, the 
following experiment was performed, in which I was assisted by 
Professor A. H. Sabin, in whose laboratory the work was done. 

222 grms. of coarsely powdered kauri (copal) gum, very pale but 
rather soft, known in the New York market as “‘four cross” gum, 
was put into a retort 125 m.m.in diameter and 125 m.m. deep from 
the bottom of the bulb of the retort to the lower side of the throat. 

Through the tube were inserted two thermometers (mercury un- 


*See J. Amer. Chem. Soc., 12, 285, and foot note, 287. 
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der nitrogen), in the following way. Onereached 1¥0 mm. below the 
upper end of the cork, and had its bulb just covered by the gum. 
The cork covered the space from + 110° to + 130° Cand the 315° 
point was 230 m.m. above the cork. The other reached 95 m.m. 
below the cork, thus having its bulb in the vapor. The cork 
covered the graduation from + 38° C. to + 57° C., the 180° 
(. point being 150 m.m. above thecork. With shorter thermome- 
ters the temperatures recorded would have been higher, and in 
the case of the extreme temperature reached, 351° C., would 
probably have been 15° or 20° higher if the thermometer could 
have been immersed in the liquid. The temperatures -observed 


were as follows: 


Vapor. Gum. 
After 5 mayutes: . 52252222 22 bee. es 
10 €6 ee ee ea .. Fo ** — 

1d CG to Fie Sees oa ee ee eee UUs L6G. 
20 &s ae ee Se 2» REG. FF 210 <§ 
20 ce fe Ree yee ic ekoe * 260 <* 
30 66 7 a, es ea ee .168 ¢¢ 269 << 
35 “6 5S eae eee ere eee 2938 5 
40 6 ae Ree Ser 297% ¢ 
45 ee ee ere | cy gees 
() se : fy Feo ps A . Loe $ 343 °¢ 
DD (Re Ree eee Oye Ter <* Sar $4 
60 + Reyes ter get Sten os ey fs 341 * 
65 5 A PLS Oe rs Ee ey) Fo wt Ree 
70 CS NS 52 dain sie Sa 175 * gan * 


The burner was removed 23 minutes from the beginning of 
the operation and replaced 5 minutes later. For the first 18 
minutes the retort was filled with visible fumes, which only partly 
condensed in the attached Liebig’s condenser. They then dis- 
appeared and the upper half of the retort remained transparent 
until the close of the operation. The liquid distillate obtained in 
this case weighed only 36 grms. The residue in the retort was 
poured hot into a metallic vessel, shallow.and wide, and allowed 
to cool. It was then transparent, clear and of a brilliant, dark 
amber color. It proved to be completely soluble in cold spirits of 
turpentine. 
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The distillate consisted of two layers, the lighter forming about 
80 per cent. of the whole and showing a spec. grav. of 0.86 at 
+ 21°C. The heavier liquid had a specific gravity near 1.01 at 
the same temperature. 


College of the City of New York, October, 1890. 


THE INFLUENCE OF TARTRATES AND LACTATES 
UPON THE DIGESTION OF ALBUMINOIDS. 
By Lucius Pirkin, Pu. B. 

In the digestion of albuminoids the chief agent is the gastric 
juice ; upon its composition as regards strength in acid and in the 
amount of pepsin present depends the rapidity of its action and 
the completeness of the change it induces in the conversion of 
albuminoids into peptones. | 

It is obvious, therefore, that any chemical compound dissolved 
in the gastric juice which either modifies its acidity or influences 
by its action the pepsin itself will exert a corresponding effect 
upon gastric digestion. 

Prof. Chittenden of Yale University has published (Phila- 
delphia Medical News, February 16, 1889) data concerning the 
retarding influence of many chemical substances on the peptic 
digestive process. It may be stated as a general rule with but few 
exceptions that in experiments with hydrochloric acid pepsin 
solution the addition of soluble salts exercises an inhibitory action 
on: the conversion of albuminoids into peptones. 

Not only is a certain acidity necessary for the best digestive 
action, but the character of the acid is even more important than 
the strength. Hydrochloric acid, the natural acid of the gastric 
juice is, as many experimenters have shown, the most powerful of 
the acids in its proteolytic action when combined with pepsin. 
As a generalization from the experiments recorded it may be 
remarked that the mineral acids have been found to favor diges- 
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tive action in their combination with pepsin to a larger extent 
than the milder organic acids. Thus with oxalic acid one and one- 
half per cent. (1,°,%) ‘‘ dissolves about three-fourths as much 
proteid as the same amount of pepsin with 0.1 per cent. hydro- 
chloric acid (Chittenden). In reference to acetic acid the same 
experimenter states ‘* it is practically worthless.” 

In the course of an investigation madé during the present year 
on the influence of the residues from baking powders upon the 
digestion of albuminoids some results were obtained which may 
be of interest and which certainly have a practical bearing on 
some of the questions which have been raised in the consideration 
of this class of food products. As is well known the amount of 
these saline residues is large in using any baking powder but 
larger in some classes than in others; thus, in proportion to the 
amount of carbonic acid liberated, the soluble residues of the 
cream of tartar class largely exceed that of either the alum or 
phosphate. In the experiments undertaken I have endeavored 
to obtain some data regarding these residues from cream of tartar 
powders, alum, and alum and phosphate powders. In addition 
experiments were undertaken with lactic acid in preference to 
other organic acids since it is the acid of sour milk and upon its 
percentage in the milk depends its degree of sourness and the 
quantity required for neutralizing any given amount of cooking 
soda. A priori, we could reason that the digestive power of 
gastric juice would be lessened by the residue in bread or biscuit 
raised with sour milk and soda and the experiment proves this to 
be a fact. 

In some comparisons it has been the practice to compare the 
action of a certain quantity (v. e., a gramme) of one substance with 
the same amount of another. This, while of value for some pur- 
poses, is also very misleading unless some one versed in the matter 
both interprets the results and reports them, since, as mentioned 
before, the residues of the various powders do not always corre- 
spond in quantity with their leavening powders. To say then that 
one gramme of a certain residue inhibits digestion as much as a 
gramme and a half of a certain other residue may be really to 
make the better powder appear the worse, since the quantity of 
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residue toa given weight of bread may vary so widely. I have, 
therefore, taken the weights of residue produced in neutralizing 
a like weight of sodium bicarbonate as the proper weights to be 
compared. 

To raise well one quart of flour requires about forty (40) grains 
of sodium bicarbonate (Cornwall), which is equivalent to 2,§, 
grammes. I therefore prepared the following solutions : 

I. 2,8, grms. sodium bicarbonate and 5,4, grms. cream of tartar 
in 250 c.c. of water. 

II. 2,8, grms. of sodium bicarbonate and enough acetic acid to 
neutralize it in 250 c.c. of water. 

II]. 2,2; grms. of sodium sulphate and {4 grms. ammonium 
sulphate in 250 c.c. of water. 

We thus have in the quarter litre in I. the water-soluble residue 
when a quart of flour is raised with cream of tartar and soda, in 
II. when the same quantity is raised with sour milk and soda, 
and in III. the corresponding amount of soluble residue when 
burnt ammonia alum is used. 

One-fifth (50 c.c.) of each of these was added to the artificial 
gastric juice. 

This was prepared by dissolving 100 milligrammes of pepsin in 
one litre of ;2,% hydrochloric acid and in each experiment 50 c.c. 
were employed. The albumen was coagulated and passed through 
a 20 mesh sieve to ensure uniformity of sample and an extended 
surface, and ten grammes of the moist substance were taken in 
each case. 

50 e.c. of hydrochloric acid pepsin solution was poured on 10 
grms. of moist albumen; to this was added 50 c.c. of the solution 
of one of the various residues and the whole digested at 99° F. for 
44 hours. The digestion was retarded in all cases as is apparent 
from the following table. 

The undissolved residue, dried, weighed, using : 

Grrammes. 


50 c. ec. Pepsin Solution + 50 c¢.¢. Solution [...-.--- 1.045 
‘s ne + 50c.c. Solution II...-.-.- 1.020 
te es + 50c.c. Solution III.-..-.. 0.935 





+ 50) 63.6. Waters. < -<26 552 
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Since the 16 grammes of moist albumen dried at same tempera- 
ture yielded 1.265 grammes of dry albumen we have dry albumen 
dissolved under same conditions of experiment. 

: (irammes. 


By use of Solution [....-.-..-----..-- eee 
ss fe ee mee me Ee me eS 0.245 

|_| eeeepe etenne ea" ichionmidawn tees 0.330 

es WiAbGRs.. ts foo oes ene 0.495 


from which it follows that the action of the lactates and tartrates 
is almost precisely the same, while the soluble constituents in a 
corresponding strength of alum baking powder exhibit a less re- 
tarding action on digestion. The reason that only the soluble 
constituents in alum baking powder residue were employed was 
that if the insoluble residue were also employed what remained 
undissolved by the hydrochloric acid and pepsin solution would 
vitiate the result on the undissolved albumen. 

A second series of experiments was now tried in precisely the 
same manner, but employing the residue from an alum phosphate 
powder. ‘This was made up as follows, being an average formula 
for this class of powders and again taking 40 grains (2,5, grammes) 
of sodium bicarbonate : , 


Sodium bicarbonate... ............--.-.2-. 2,5; grammes 
Burnt ammonia alum. .........--...-.<<<<. 1-4 ns 
Acid calcium phosphate ....---- --- nthe Saeed 2a si 


(Commercial powder). 


This was dissolved in water, filtered and the filtrate made up to 
250 c. c., and, as before, one-fifth (4) was taken in the experi- 
ments. We call this Solution IV. 

In the Journal of the American Chem. Soc., 9, No. 2, will 
be found the reasons for considering that about one-sixth (4) 
of the alumina present in such a baking powder is dissolved in 
stomachic digestion and so effects the action of the gastric juice. 
We have therefore to add to the 50 c. ec. of Solution IV. the 
amount of alumina which would be soluble in the gastric juice, 
and which was insoluble in the water solution made. This would 
amount to 47 milligrammes of the burnt alum, using the factor 
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for solubility already quoted (1,4, grammes X } X } 


grammes). 


In the new experiments the conditions were the same as in the 
first set, except that the residues employed were from the alum 
phosphate powder 40 c. c. of the plain water solution in the one 
.¢., with the addition of 47 
milligrammes of burnt alum. As before, a corresponding quantity 
of the residue from a cream tartar powder was employed for com- 
The results obtained were as follows : 


case (Sol. IV.), and in the other, 50 ¢ 


parison. 


10 grms. of albumen dried = 1.310 


Undissolved residue of albumen. dr 


50 c. c. Pepsin Solution + 50 ce. ¢. 


‘é 


= + 50a¢e 

ns mo wes + 50¢cc¢ 

+ 0.047 grm. burnt alum-.--- 
50 c. e. Pepsin Solution + 50 ¢. ¢ 


Showing that under the same conditions of the experiment the 
amount of dried albumen dissolved was with : 


Pepsin solution and water 
Solution 
Solution ] 


se se ee 
ce ee. ee 


It would thus appear that with the 


alum phosphate baking powders as manufactured in this country, 


the inhibitory action on stomachic 
residues is practically the same for 
whether a cream of tartar powder, an 


the old method of sour milk and soda 


TARTRATES, 


. of Solution I__--- 1.065 

. of Solution I¥, 

UND el NN San OS 1.065 
Wrater:.<...-scc- 0.900 


Solution LV. 
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- 47 milli- 


grm. dry substance. 
ied, using : 
Grammes. 


of Solution IV... 1.040 


(;rammes. 
0.410 
0.270 
245 
0.245 


+ alum 


ordinary formula used for 


digestion of the various 
the same leavening effect 
alum phosphate powder or 
is employed. 

















A NEW METHOD FOR THE DETERMINATION OF 
VAPOR DENSITIES. 


By Epw. GUDEMAN. 


The principal on which this new modification of the Victor 
Meyer method consists, is the adding of an indifferent second sub- 
stance to the one under the examination. The added substance is 
one which has a boiling point some 10-30° C. below the body 
whose vapor density is to be determined. 

The effect, due to the addition of the second body, is the same 
as produced by a partial vacuum. Decomposition is, in many 
cases prevented, as the temperature required for the determina- 
tion need in no case be above the boiling point of the body under 
examination. In many cases, the correct results can be obtained 
10-20 degrees ©, below the boiling points of the bodies examined. 

Experiments were made with mixtures of : 

Acetic acid and toluol. 

Toluol and benzol. 

Naphthalene and p-toluidine. 

Diazobenzolimid and pseudocumol. 

Nicotine and naphthalene. 

Nicotine and p-toluidine. 

Phenyldiazosulphide and naphthalene. 

Phenyldiazosulphide and p-toluidine. 

Chloral hydrate and benzol. 

The observations were made at temperatures below and at the 
boiling points of the substances mentioned. 

The results so far obtained are satisfactory, but as the experi- 
ments are still being continued, a detailed account will not appear 
until some future time. 

Sch ool of Mines, Columbia College, October 3, 1890. 











SYNTHESES IN THE SUGAR GROUP. 
By Emin Fiscuer. 
Translated by L. H. Friedburg, Ph. D. 
(Continued from page 348.) 

On heating dulcite with dilute nitric acid Carlet! obtained a 
liquid which strongly reduced alkaline copper solution, and which 
turned yellow with alkalies. 

Gorup-Besanez? studied this process more thoroughly a year 
later with mannite. Asan oxidizer he used platinum sponge and 
atmospheric oxygen and thus obtained an amorphous, fermentable 
sugar, the so called mannitose, which, however, was said to differ 
from the natural compound by optical inactivity. 

Twenty-three years later the interesting experiment of Gorup- 
Besanez was repeated with better facilities by Dafert.* He con- 
cluded that manitose is a mixture of fruit sugar with other un- 
known products, the isolation of which he found to be impossible. 

Aided by the new reagent I studied anew the oxidation of man- 
nite in 1887. Using dilute nitrie acid, I obtained, along with 
fruit sugar, a second sugar, which in contrast to the then known 
compounds, furnished a difficultly soluble hydrazone. This is the 
previously mentioned mannose. A further research which | 
undertook together with Dr. Hirschberger, lead to the surpris- 
ing result that it possesses the same structure as glucose, that it is 
the real aldehyde of mannite, while glucose belongs to a stereo- 
isomeric series. Mannose was thus originally an artificial pro- 
duct, but it soon was foundin plants. Tollens and Gans® obtained 
it by hydrolysis of salep mucous, and R. Reiss® as a product of 


1 Jahresbericht fiir Chemie, 1860, 250. 
2 Ann. Chem. Pharm., 118, 257. 
3 Ber. d. chem. Ges., 17, 227, and Zeitschrift des Vereins fiir Riiben- 
zucker-Industrie, 1884. 
4 Ber. d. chem. Ges., 22, 374. 
5 Ann. Chem. Pharm., 249, 256. 
6 Ber. d. chem. Ges., 22, 609; 22, 3218. 
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decomposition of the so called reserve cellulose. This latter is 
found in sundry palm fruits, particularly in the corocos nut 
(Steinnuss). The shavings which result in the manufacture of 
buttons from this nut offer a cheap and ample raw material for 
obtaining this sugar. 

The knowledge of mannose has been of particular influence in 
the study of the sugar group; the observation that mannonic 
acid, formed from this sugar, is the optical isomere of arabinose 
carbo acid, furnished the key for the understanding of the mannite 
group. I shall recur later to this point. 

As with dulcite and mannite we find also that the simpler polya- 
tomic alcohols erythrite and glycerol, when cautiously oxidized, 
furnish sugar-like products. Dr. Tafel and myself have called 
these erythrose and glycerose?, and we have isolated them as 
beautifully cyrstallizing osazones. Our publication caused a re- 
clamation on the part of Grimaux’ who says, that he had reported 
upon the preparation of glycerol aldehyde and its property of 
fermenting with beer yeast, a year previous, in the protocoll of 
the meceting of the Chemical Society of Paris. But he did not 
succeed in isolating the product nor in proving that it was glycerol 
aldehyde for want of suitable methods. 

In regard to all this I must draw attention to a much older, 
almost forgotten notice of I. van Deen® from the year 1863. He 
observed that a substance is formed from glycerol by nitric acid as 
well as by electrolysis, which strongly reduces alkaline copper 
solution and which admits of fermentation. His statement that 
this substance is a crystallizable sugar has been disputed from 
different sides, but no one has contradicted the formation of this 
reducing substance. Since now our own experiments as well as 
those of Grimaux confirm the data of van Deen in this direc- 
tion, he must be considered the first observer of glycerose. 

Although the proof that this isa derivative of glycerol of the 
formula C,H,0, has only been furnished by us by means of ana- 


7 Ber. d. Chem. Ges., 20, 1088. 

5 Compt. Rend., 104, 1276; Ber. d. Chem. Ges., 20, 84. 

’ Jahresbericht f. Chem., 1863, 501; also Tydschrift voor Genees- 
kunde, 4 and 5. 
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lysis of the osazone even this result does not yet decide the ques- 
tion, whether this product is the aldehyde or the ketone of gly- 
cerol, since both must furnish the same osazone. On the contrary 
we were only able to conclude much later that glycerose is to be 
considered a mixture of both by the following observations: Dilute 
alkali transforms the substance into sugars cor.taining along with 
other products «-acrose (of which we treat later) which requires 
for its formation glycerol aldehyde. !° 

Furthermore glycerose combines with hydrocyanic acid forming 





an intermediary cyanhydrin, which on saponification gave us 
trioxyisobutyric acid, which can oniy form from the ketone, 7. e¢. 
the dioxyaceton. !! 

The easiest manner of obtaining glycerose is that of oxidation 
of glycerol with bromine and sodium carbonate. This mode is 
particularly adapted for a lecture experiment. ‘To this end 
dissolve 10 grms. glycerol and 35 grms. crystallized soda-in 60 
grms. warm water, cool to the temperature of the room and add 
5 grms. bromine. ‘This latter dissolves on shaking and the de- 
velopment of CO, begins at once. The reaction is only finished 
in half an hour, but already in two minutes the formation of 
glycerose can be proven. Take out a sample of the liquid, satu- 
rate it with SO, until discolored, so as to destroy hypobromic 
acid, then saturate with alkaliand finally add Fehling’s solution. 
Now, on heating, coloration to red and separation of cuprous 
oxide takes place. 

In the same manner the change of mannite into laevulose can be 
shown. '? 

Che purest glycerose, comparatively, is obtained by action of 
bromine vapor upon the lead compound of glycerol'* ; but the 
greater part of the product thus gained consists of dioxyaceton. 
The preparation of pure glycerol aldehyd has so far remained an 


unsolved problem of no inferior interest. 


10 Ber. d. Chem. Ges., 20, 3385. 

11 Ber, d. chem. Ges., 22, 106. 

12 Dissolve 5 grms. mannite and 12 grms. soda in 40 grms. water. After 
cooling add 5 grms. bromine. , 
13 Ber, d. chem. Ges., 21,2635. 
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All the experiments so far reported upon were merely antece- 
dents for the synthesis of natural sugars. ‘The final aim of the 
research has gradually forced them into existence. In approach- 
ing now this final aim, I have at first to draw your attention to 
some historical data. 

The thought of preparing glucose artificially is as old as or- 
ganic synthesis itself. 

Liebig and others have often pointed to the importance of this 
problem and many a note of the older literature puts it beyond 
doubt that earnest endeavor to realize this idea was made. But 
if we adhere to the principle that in working at such tasks, only 
the actual success signalizes an advance of science, then the his- 
tory of sugar synthesis begins only 29 years ago with the discovery 
of methylenitane by Butlerow. '4 He obtained it by cautious ad- 
dition of lime water to a hot solution of trioxymethylene, the 
polymere of formaldehyd. He describes it as a faintly yellow 
syrup of sweet taste, which shows the ordinary sugar reactions, 
but being optically inactive and seemingly not fermentable with 
beer yeast. He believes it possible as a preliminary step to ex- 
press the composition of the product by the formula C,H,,0,, 
but he remarks that the analyses of the syrup yielded varying 
results. Butlerow was by no means in doubt about the import- 
ance of his observation, for he concludes his short but memorable 
paper with this sentence: ‘“‘And if so we can say that here we 
have the first example of the total synthesis of a body of sugar like 
nature.” 

(ieneral attention seems only to have been attracted by this ex- 
periment of Butlerow after A. von Baeyert® had applied it as the 
basis of his well known hypothesis in regard to the formation of 
sugar in plants. Now the experiment was repeated from different 
sides, but without yielding noticeable results. 

The work of Oskar Loéw!® shows an advance of this remarkable 
synthesis. By means of a modification of A. W. von Iofmann’s 
method, he furnished an easy and productive method for the 


14 Ann. Chem. Pharm., 120, 295 ; Compt. Rend., 53, 145. 
‘5 Ber. d. chem. Ges., 3, 67. 


6 Journ. fiir prakt. Chem., 33, 227. 
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preparation of formaldehyd17, thus offering to himself and others 
the possibility of studying its condensation in a larger measure. 
He then showed that the transformation of the aldehyd into sugar 
by lime water takes place even at ordinary temperature He 
called the sweet syrup thus prepared formose, with the formula 
C,H,,0,. He pronounced it to be different from methylenitane, 
whichat the utmost contained but twenty per cent. formose, in ad- 
dition to the products of decomposition of this sugar. Unfor- 
tunately, Low, in his conclusions, overstepped the limit of his 
observations, and thus his statement that formose differs from 
methylenitane and is to be considered as the first artificial sugar 
called forth vigorous contradiction, especially from Tollens. 

As methylenitane formose neither ferments with yeast, nor 
furnishes laevulinic acid with hydrochloric acid, the formula C, 
H,, 0, which Léw choose was not sufficiently proven, since the 
analyses of such a syrup are not decisive and furthermore the only 
crystalline derivative of formose, the osazone should (according to 
Liw’s analyses) not possess the formula C,, H,, N, O,, but that 
of C,, H,, N, O,. If the former had been correct, formose ought 
to have been represented by the formula C, H,, 0; and thus 
would have been considered as an isomere of rhamnose. ‘This con- 
tradiction in Léw’s work led me to repeat hisand Butlerow’s 
experiments and to scrutinize them with the aid of phenylhy- 
drazin'§8, 

Then it appeared that methylenitane and formose are essentially 
the same, 7. ¢., mixtures of different sugar like compounds. 

In both cases the main product is a sugar which really has the 
formula C, H,, 0, as an expression. Its osazone melts near 144°, 
and has the normal composition C,, H,, N, 0,. For this com- 
pound (which, by the way, shows but a very slight similarity to 
glucose) the well chosen name of ‘‘ formose ” may be maintained. 

On this occasion also was observed another sugar, of much more 
interest, which is contained in small quantity in the product of 
condensation of formaldehyde. Its osazone showed great similar- 

17 Compare: Tollens, Ber. d. Chem. Ges., 19, 2130. 

18 Ber. d. Chem. Ges., 21, 98%. 
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ity, in melting point and solubility, with glucosazone. Later on 
it was identified with «-acrosazone.!® 

Immediately after publication of this last observation, O. 
Liw?? reported upon a new method of condensation of formalde- 
hyde. On warming its dilute watery solution with lead and mag- 
nesium oxide, he obtained a syrupy sugar, which was directly fer- 
mentable. But even this product, which Léw calls methose is 
nothing else than «-acrose, as the more minute study of the 
osazone showed. But in this case it is formed in greater quantity, 
as in the case of condensation with lime, and for this reason the 
raw product is directly fermentable. 

In the meantime (1887) the discovery of the acroses?! was 
made, which gave to all my work a determined direction. As we 
have already seen, acrolein bromide is transformed by bases into 
a product of the nature of sugar. 

For a lecture experiment it suffices to agitate a few drops 
of the bromide with strongly diluted, cold sodic hydrate solu- 
tion, and to test the filtrate of the separated res'n with Fehl- 
ing’s solution. ‘The study of this phenomenon led Dr. Tafel and 
myself to the discovery of the acroses. They are formed in con- 
siderable quantity only by very cautious decomposition of the 
bromide, by means of cold baryta water. The formation of sugar 


then takes place according to the equation : 
2C,H,OBr, +2Ba(OH),=—C,H,,.0,+2BaBr, 


The isolation of the sugar can only be perfected by its trans- 
formation into the osazone. We were thus enabled to prove that 
this reaction furnishes, along with other still unknown products, 
two isomeric sugars, C,H,,0,, which were distinguished as 
«-and js-acrose. 

The preparation of these two compounds from glycerose?? is far 
easier, since even dilute alkali in the cold condenses it to sugar. 
It is merely necessary to take the solution of glycerose, as shown 





19 Ber, d. chem. Ges., 22, 359. 
20 Ber. d. chem. Ges., 22, 475. 
21 Ber. d. chem. Ges., 20, 1093, 2566. 


22 Ber. d. chem. Ges., 20, 3384. 
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to be prepared by the action of bromine and soda upon glycerol, 
to just supersaturate it by means of caustic soda solution and to 
allow it to rest for two days at O° Thus all glycerose will be 
transformed into sugar. The process corresponds to the empirical 
equation : 2 C,H,O,=—C,H, .0.. 

Here also several sugarlike compoundsare formed, of which only 
the two acroses were isolated in form of osazones. 

The «-acrose, which here also is only formed in small quantity, 
is generated most likely according to the aldol formation from 
equal molecules of glycerol aldehyd and dioxyaceton. 

CH,(OH). CH(OH). COH + CH,(OH).CO. CH, (OH)=CH, (OH). 
CH(OH). CH(OH). CH(OH). CO. CH, (OH). 

The reaction takes place under conditions which are also given 
in the plant, and consequently it is much more interesting, from 
a physiological standpoint than the formation of sugar. from 
acrolein bromide. The same remark obtains still more fully for 
the above mentioned transformation of formaldehyd into 

<-acrose. 

The properties of “-acrosazone attract closer attention, siace it 
is deceptively similar to glucosazone, from which it differs essen- 
tially only by its optical inactivity. The surmise, therefore, which 
later on developed into certainty, that «-acrose is the inactive 
form of glucose or laevulose was soon suggested. Nevertheless. 
it required the work of years to pass from acrose to natural 
sugars. 

The first and greatest difficulty was offered by the re-trans- 
formation of «—acrosazone into the sugar. It was only accom- 
plished in a satisfactory manner, after the above method had been 
found, by which we passfrom glucosazone, by way of the osone, 
to laevulose. 

If this method be applied to acrosazone a sweet syrup results, 
which ferments with beer yeast, forms laevulinic acid with HCl, 
and is transformed by sodium amalgam into a beautifully crystal- 
lizing hexatomic alcohol, the «-acrit.?% This latter showed 
such a remarkable similarity to mannite that we suspected it to be 
its inactive form. 


23 Ber. d. chem. Ges., 22, 97. 
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Thus the way for the synthesis of natural sugars seemed to be 
opened. Another obstacle arose, however, in the difficulty of ob- 
taining the raw material. If we consider that a kilo. of glycerol, 
in consequence of the manifold operations and the partially scant 
yield, furnishes but O. 2 grms. of acrit, we understand that only 
the rise of a factory for the manufacture of acrose could have 
helped us. ‘Thus we were forced to break off our work at this 
point and look for another method. 

In order to show what fortunate accidents sometimes lead to 
success I shall have to return to the natural sugars. 

Mannose is the aldehyd of mannit and is consequently trans- 
formed by bromine water into the monobasic mannonic acid: C, 
H,,0,. It had to be considered that such a simple reaction 
could not be troublesome. But the other products of oxidation 
prevent the acid from crystallizing. The same is to be said of the 
corresponding salts and thus in order merely to purify this acid a 
new method had to be discovered. Here also phenylhydrazin was 
of assistance. It forms with the acids of the sugar group, when 
warmed in aqueous solution, well crystallizing hydrazides**+, from 
which by splitting with baryta water the acid is easily regenerated. 
The aqueous solution of the thus purified mannonic acid?® when 
evaporated is transformed into the well-crystallizing lactone : C, 
H,,O,- A compound of the same composition had been found 
some years previously by Kiliani?® when aggregating hydrocyanic 
acid to arabinose. Both lactones are remarkably similar, but they 
turn the polarized ray in a different sense and, in aqueous solution 
combine with each other to a third, inactive compound??. 

Evidently they offer an analogue to dextro and laevo tartaric 
acids and offer the first example of this kind of isomerism in the 
sugar group. 

In order to convey the same phenomenon to the mannose, it is 
only necessary to transform the three lactones into sugar. This 


24 Fischer & Passmore, Ber. d. chem. Ges., 22, 2728. 
25 Fischer & Hirschberger, Ber. d. chem. Ges., 22, 3219. 
26 Ber. d. chem. Ges., 19, 3034. 


*7 Ber. d. chem. Ges., 23, 370. 
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is attained in avery simple manner by reduction with sodium 
amalgam in cold solution acidulated by sulphuric acid. This new 
reaction?’ which was of the greatest consequence in the whole re- 
search, is also easily to be demonstrated. To a cold ten per cent. 
aqueous solution of 3 grms. mannonic acid lactone I add alter- 
nately dilute sulphuric acid and sodium amalgam, so that the re- 
action remains always an acidone. If the action of the amalgam 
be increased by strong agitation, the experiment takes hardly more 
than five minutes. The liquid separated from mercury reduces 
Fehlings’ solution vigorously and gives with phenylhydrasin acetate 
in the cold after afew minutes a precipitate of mannosephenylhy- 
drazone. 

In the same manner the arabinose carbo acid furnishes the iso- 
meric laevomannose, while the third lactone permits an inactive 
sugar to result. 

By further reduction the three sugars are transformed into three 
optically different mannits and thus nine compounds result which 
may be grouped into three optical series. 

The following table, which represents all now known members of 
the mannit series in tabular form, contains the nine compounds in 
the mannose group where they are distinguished by the signs, ¢, 
1 and 7 (dextro, laevo and inactive). 

MANNITE SERIES. 


]. Fructose. 1. Fructose. d. Fructose. 
(a«-Acrose.) (Fruit sugar.) 
—— i. Glucosone. d. Gluecosone. 


MANNOSE GROUP. 


1. Mannonic acid. i. Mannonic acid. d. Mannonic acid. 
(Arabinose carbo-acid. ) 
]. Mannose. i. Mannose. d. Mannose. 
1. Mannite. i. Mannite. d. Mannite. 
(-Acrit.) 
1. Mannosaccharie *i. Mannosaccharic *d. Mannosaccharie 
acid. acid. acid. 


(Meta-saccharic acid. ) 

28 Ber. d. chem. Ges., 22, 2204 and 23, 930. 

* The compounds marked * are new, but they will described as soon as 
possible, 
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GLUCOSE GROUP. 


*), Gluconiec acid. *i. Gluconic acid. d. Gluconie acid. 
*), Glucose. *i, Glucose. d. Glucose. 
(Grape sugar.) 
ALCOHOLS ABSENT. 
*), Saccharie acid. *i, Saccharic acid. d. Saccharic acid. 


Immediately underneath these we find three further compounds, 
which stand to each other in the same optical relation, and which 
are named mannosaccharic acids. The compound of the left series 
is Kiliani’s metasaccharic acid,?® prepared from arabinose carbo- 
acid. ‘lhe two isomeres are formed in the same manner from 1 
and d. mannonic acid by oxidation with nitric acid. The table 
shows, furthermore, three sugars called fructose. The d. com- 
pound is the ordinary fruitsugar and the d. glucosone right under- 
neath it we have seen to be formed from the ordinary glucosazone. 
The three other compounds of this group are products of synthesis. 
The new bodies of the glucose group, which also contains grape 
sugar, I shall recur to later. 

Here we have arrived at a point where the analytical research 
meets the work of synthesis. 


29 Ber. d. cnem. Ges. 20, 341; 2710. 





(70 be Continued.) 














ABSTRACTS. 





ANALYTICAL CHEMISTRY. 


Separation of Barium from Strontium.  R. FRESENIUS. 


A continuation of the papers on the above subject published in 
the Ztschr. anal. Chem., 29, 20-28, 143-160, 

In addition to the methods there reported, the separation was 
attempted by precipitation as chromates and found to succeed 
admirably under conditions as given below : 

The solubility of Ba CrO, was found to be in 

.75% ammon. acetate solution 1 pt. in 49381 

Log * “ 1 pt. in 23555 

3% a nitrate Re | pt. in 45162 
showing that ammonium salts do not greatly increase the solubility 
of barium chromate. 

Strontium chromate was found to require 831.8 parts of water 
for solution, or in solutions containing 

5% ammon. chloride, 1 pt. in 512 

.1% acetic acid, 1 pt. in 63.7 ° 

.75% am. acetate, 4 drops acetic acid and 6 drops chromate solu- 
tion, 1 pt. in 348.8. 

For carrying out the method of separation the following solu- 
tions were used : 

1. Solution of ammon. chromate containing o.lgrm am. chromate, 
pure (prepared from pure am. bichromate, neutralized with suf- 
ficient ammonia to leave the solution just slightly acid). 

2. Ammon. acetate 0.51g per c.c. 

3. Acetic acid of 1.065 Sp. Gr. 

4, Nitric acid of 1.20 Sp. Gr. 

The mixture for separation contained the equivalent of 0.2774 g 
Ba and 0.4864g Sr. in the form of chlorides. The solution was 





n 
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diluted to 300 c.c. and 6 drops of acetic acid added ; the solution 
then heated and while hot precipitated with 10 c.c (or an excess) 
of am. chromate. After one hour the precipitate was washed by 
decantation with water containing am. chromate until the filtrate 
gave no precipitate with ammonia and am. carbonate solution. 
100 c.c. water were used in washing. The precipitate was then 
washed with pure water (110 c.c.) until the washings gave but a 
faint brownish red color with Ag NO, solution. The precipitate 
was next removed toa capsule. Portions remaining on the filter 
through which the liquid was decanted were dissolved in a little 
nitric acid and washed into the capsule containing the bulk of the 
precipitate ; a little more nitric acid was added (2 ¢.c. used in all) 
so as to completely dissolve the precipitate upon warning. The so- 
lution was then diluted to 200c.c., heated 5 ¢.c., am. acetate sol. wag 
gradually added, and then am. chromate solution (10 ¢.c. required) 
until the smell of acetic acid disappeared. After one hour the 
liquid was poured through a filter, (ac filter) hot water was added to 
the precipitate and, after cooling, the liquid was decanted, the pre- 
cipitate transferred to the filter and the washing with cold water 
was continued until the washings no longer reacted with AgNO, 
solution. ‘he precipitate thus obtained, after gentle ignition, 
showed a yield of 99.78¢ of the barium taken. The precipitate 
was free from strontium. ‘The various filtrates and washings con- 
taining the strontium were collected, 1 ¢.c. of nitric acid was 
added, the liquid was concentrated, and then precipitated hot 
with ammonia and am. carbonate. The precipitated carbonate, after 
washing, was dissolved in hydrochloric acid, alcohol was added and 
the strontium was precipitated by sulphuric acid. The strontium 
thus recovered indicated 100.25%, showing that the separation 
under the above conditions was perfectly practicable. The author 
summarizes the results of his investigation as follows : 

1, Barium chromate is insoluble in water containing acetic acid 
when so much am. chromate is present that the solution contains 
only am. acetate and bichromate. 

2. Barium chromate dried at 110° C is not dry, but still contains 
about 0.5% of water. 

3. Gentle ignition does not decompose Ba CrQ,. 
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4, Estimation of barium by precipitation with am. chromate 
gives satisfactory results. (The conclusions of 1, 3 and 4 verify 
those of Schweitzer.) 

5. A complete and satisfactory separation of barium from stron- 
tium is possible by double precipitation as chromates under the 
above conditions. (Zétschr. anal. Chem., 29, 413-430.) 


Estimation of Water in Superphosphates. JvuLius Srox- 
LASA. 

The author obtained some very interesting results in drying 
superphosphates. In determining the influence of temperature 
upon mono-calcium phosphate a pure crystalline salt of the fol- 
lowing composition was used : 


i TE a ASANTE eee 22.36% 
Ege nee eee 56.67% 
i CS a aio eta ee 21.53% 
ht eee 0.0144 


Upon drying at 100° C. this salt lost 1.834, 2.464, 5.21%, 6.324, 
6.43% of water respectively in 10, 20, 30, 40, 50 hours. The loss 
of 6.45% remained constant and is equivalent to one molecule of 
water. CaH,(PO,), therefore loses all of its water of crystalliza- 
tion only after 40 hours drying if dried at 100° C., resulting in 
opaque, non-hygroscopic crystals, which dissolve slowly in 200 
parts of water without decomposition. 

The temperature may reach 105° C. without causing any further 
material change in the crystals, but if continued for 20 hours de- 
composition sets in. At higher temperatures, up to 200° C., de- 
composition is very rapid, resulting in the formation in part of 
free phosphoric acid, mono-calcium pyrophosphate, pyro-, and 
meta-phosphate. Drying at 200° for 1 hour results only in mix- 
tures of the above compounds. At high temperatures the free 
P,0O,; probably reacts upon the normal calcium pyrophosphate 
and forms mono-calcium pyrophosphate. 


Ca, P,0,+2H, PO, = 2CaH, P,0,+H,0. 


The height ofgthe temperature and the length of time of drying 
at 150° C. or over, influences greatly the formation of monocal- 
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cium pyrophosphate. The latter salt when dried at 210° C. loses 1 
molecule of water and is completely changed to calcium meta- 
phosphate. 

CaH,P,O, = Ca(PO,),+ H,0. 


{ 


If the drying of monocalcium phosphate is conducted at 210° C. 
all the various changes may be summarized in the formation of 
calcium metaphosphate as follows : 


8 [CaH,(PO,),H,0] = 8Ca(PO,),+24H,0. 


(Ztschr. anal. Chem., 29, 390-397.) J. F. G. 


Water Analysis. By Dr. Dickman. 

The author, having found diphenylamin ina water contamina- 
ted with the waste waters from gas works, suggests the test for 
diphenylamin as a supplementary reaction for ascertaining such 
pollution. If diphenylamin is present, the residue of such a water 
will give the characteristic blue color with dilute sulphuric acid, 
the nitrates in the water being sufficient (?) to bring out the reac- 
tion. (Ztschr. anal. Chem., 29, IIS.) o> Be Ge 


Rise of Freezing Point in Thermometers. By F. AL- 
LIHN. 

The author, in testing quicksilver thermometers made of glass 
from Jena and Thiiringen, found that the scale ot the former was 
less subject to change than the latter, and recommends that to 
prevent the rising of the freezing point, the glass, before fixing 
the scale, be heated to 300° C. for thirty hours. (Z¢tschr. anal. 
Chem., 29, 381 290.) J. BP: G 


Adulteration: of Thomas Slag. By L. Buu. 

The direct admixture of foreign phosphate is difficult to detect, 
but inasmuch as the phosphates which can be profitably used for 
the purpose are usually very rich in CaCO,, any Thomas slag 
which will yield a very notable quantity of CO, should be looked 


upon with suspicion. ‘Thomas slag may absorb CO, on account of 
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the full CaO contained in the same, but the quantity thus ab- 
sorbed is not likely to exceed 2.5%. A dry Thomas slag which, 
upon ignition, loses over 2¢ in weight, should be examined as to 
the per cent. of CO,. (Ztschr. anal. Chem., 29, 408-411.) 


Determination of Bile Constituents in Urine. Apborr 
JOLLES. 

Urines before and after dilution were subjected to the tests of 
Gmelin, Huppert, Vitali, Rosenbach, Ultzman, Hoppe-Seyler, 
Dragendorff, and to the process of extracting the urine with 
chloroform and subjecting the chloroform solution to the action of 
nitric acid or bromine water by which the color ringsare developed. 
Of these the two following methods were found to be the most 
satisfactory : 

Rosenbach’s test was modified somewhat by passing a large 
quantity of urine through a pure white filter paper, then dropping 
upon the inner surface of the paper a drop of nitric acid contain- 
ing a little nitrous acid, after which the funnel holding the paper 
ntly warmed by passing it over a Bunsen’s flame 3 or 4 


Was gt 
The gentle heating makes the test more delicate, so that 


times. 
mere traces of bile pigments are indicated by the appearance of a 
bright green ring around the drop of nitric acid. 

The delicacy of Huppert’s test was found to depend much upon 
the concentration of the ‘lime water.” <A solution containing 
10.¢ CaO per litre is the most suitable. 

Take 8 to 10 ¢.c. urine, add an equal volume of the lime water, 
shake the mixture and filter. Wash the precipitate into a small 
beaker with alcohol and dilute hydrochloric acid, filter and boil 
the filtrate. If bile pigments are present the filtrate will turn 
green to blue. 
tity of bile constituents excreted the iodine number is suggested. 


For determining approximately the relative quan- 


[he iodine number is calculated from the formula l= “ « 4.292, in 
s-— 

which g ~grms. of I, which 10 ¢.c. urine absorb and s the sp. gr. 

of the urine. Urine free from bile constituents was found to re- 


quire not over 7.3 to 7.8 of I, while in specimens containing bile 
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constituents the iodine numbers varied from 6.5 to 17.4, the 
iodine number increasing proportionately with the quantity of 
bile constituents. (Ztschr. anal. Chem.. 29, 402-406.) 

J. G&G. 


A New Test for Albumen. ADoLF JOLLEs. 


Mix 8 to 10 c¢. c. of urine with an equal volume of concentrated 
hydrochloric acid ; then carefully add two or three drops of a 
saturated solution of ‘‘chloride of lime,” so that it will forma 
supernatant layer. If the urine contains albumen, a white tur- 
bidity will appear at the junction of the two layers. ‘The test 
will clearly show the presence of ;4)% of albumen, and although 
it is less sensitive than the nitric acid test (it will indicate 
0:00015 grm. albumen in 100 ¢. c.), the twotogether are very useful 
for clinical purposes. ‘Thus if the ‘‘ chloride of lime” test fails to 
indicate albumen while the nitric test does, then it is safe to as- 
sume that the urine contains less than ;1,;% albumen. If both 
tests should indicate albumen, the urine may be diluted to some def- 
inite volume, until the ‘‘ chloride of lime” test just fails to indicate 
albumen. By making the necessary calculation for the change of 
volume, the quantity of albumen may be approximately deter- 
mined. (Ztschr. anal. Chem., 29, 407.) J. Be 


- 


Determination Albumen in Bacterial Urine. AvboLr 
JOLLES. 


For indicating mere traces of albumen the K,FeCy, test is 
the most delicate, as it will detect even 0°0008 grm. albumen in 
100 c. c. of urine. The urine must be filtered perfectly clear. 
Acetic acid and K,FeCy, solution are then added, and any turbid- 
ity noted. Urine containing bacteria should be shaken with kiesel- 
guhr* (infusorial earth), after which the urine will filter clear. 
(Ztschr. anal. Chem., 29, 407.) J. F. G. 


*Finely divided asbestos fibre, ground to a pulp, will answer the 
purpose equally well, J. F. G. 














Abstracts of American Patents Relating to Chemistry. 





(From the U. S. Patent Office Gazette.) 


(Issued September 30, 1890.) 
437,192.—Absorber for refrigerative apparatus. P. R. Gray, Jr. 
437,193.—Still. P. R. Gray, Jr. 
437,252.—Sulphur candle. C. H. Shaw. 

Consists of a block of sulphur provided with a wick. 

437,258.—Composition for lining barrels. M. E. Spofford. 

Consists of wood ash lye, essential oil and resin, glue, molasses and 
starch. 

437,265.—Process of manufacturing copper. H. H. Vivian. 

The copper-containing material is treated with an organic acid, and 
then reduced to the metallic state. 

437,295.—Mordant. E. O. Frankhauser. 

Consists of castor oil, sulphuric acid, soda lye, ammonia, white soap and 





sumach. 
437,306.—Process of etching on lithographic stones or zinc. F. Kraupa 
and L. Moser. 

The stone or plate bearing the design is sprinkled with finely powdered 
rosin, then rubbed with tale, and then covered first with a sheet of paper 
saturated with alcohol and then with a layer of damp paper. The rosin 
forms a crust which resists the action of the etching fluids. 

437,315.—Apparatus for producing gas from hydrocarbon oil. J. Me- 
Kay. 

437,356.—Process of testing liquids. T, Clement. 

437,421.—Apparatus for refining oil. C. Dorn and J. Carey. 

437,433.— Water filter. H. Hegner and J. M. Skinner. 

437,443.—Filter. E. Mertz. 

437,448.—Apparatus for making soap. M. J. Palmer. 

437,454.—Carburetor. D. D. Ranney. 

437,499.—Explosive compound. D. Mindeleff. 

Consists of nitroglycerine, and alcohol, and a soluble explosive. 

437,525.—Artificial building stone. A. von Solemacher-Antweiler. 

100 parts silica, 5 parts fluor spar, 5 parts feldspar, 20 parts soda, 5 parts 
tin ash, 5 parts alum earth, 5 parts red lead, 2.5 parts talc, and 2.5 parts 
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eryolite ore melted together in a regenerative glass melting furnace, at a 
temperature of 1500-2000°, and cast. 

437,588.—Ink. W. G. Fuerth. 

Consists of vaseline, linseed oil, and coloring matter. 

437,611.—Gas retort furnace. K. M. Mitchell. 

437,638.—Indigo solution. A. Ashworth. 

A solution for reducing indigo is prepared by saturating a solution of 
sodium bisulphite with metal filings, separating the liquor, adding sodium 
sulphide till the formation of a precipitate ceases, filtering and adding 
caustic soda. 


437,659.—Apparatus for refining oil. E. Noppel. 


(Issued October 7, 1890.) 


437,701.—Process of manufacturing lead pigments. G. T. Lewis. 

Sublimed lead pigments containing zinc are purified by washing with 
water containing sulphuric or sulphurous acid. 

437,780.—Printing or stamping ink. C. M. Higgins. 

Consists of a solution of a coloring matter in oleic acid. 

437,793—Process of hardening steel. B. M. Pickett. 

The process consists in heating steel to a red heat and then plunging it 
into a bath composed of a diluent and a base containing a calcined oxide 
or carbonate, or both of a metal of the “iron group,” together with a 
combustible organic substance which is soluble in water, such as glucose. 

437,794.—Process of and composition for tempering. B. M. Pickett. 

437,795.—Composition of fluids for tempering steel. B. M. Pickett. 

437,902.—Shavings for vinegar generators and for clarifying beer. R. 
H. Herder. 

437,989.—Greenish blue dye. A. Herrmann. 

The sulphonic acid of methylated and ethylated meta-amidotetralkyl- 
diamidotripheny] carbinol. 

438,013.—Process of and apparatus for the manufacture of gas. B, 
Loomis. 

438,053.— Violet dye. H. Boedeker. 

Is obtained by the action of sulphuric acid upon ortho- or para-ditolyl- 
rhodamine, produced by the action of fluoresceine chloride upon ortho- or 
para-toluidine. If has the characteristic properties that in form of its free 
acid it dissolves easily in hot alcohol, with difficulty in hot water, and with 
great difficulty in cold water. With alkalies it forms salts soluble in 
water. It dyes silk and wool violet. 

438,071.—Apparatus for making gas from oil and steam. E. R. Ells- 
worth. 
438,117.—Method of purifying lead or alloys thereof. W. Shapleigh. 
The molten metal or alloy is mixed with sodium or potassium or an alloy 
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of these metals in sufficient quantity to deoxidize the mass, whereby the 
oxygen is removed and a film or coating of caustic alkali is formed, which 
serves to protect the surface of the molten metal. 


(Issued October 14th, 1890.) 


438,149.—Carboys for Acids. J. W. Fox. 

438,213,—Gas Generating Apparatus. W.S. Wright. 

438,266.—Vacuum Evaporating Apparatus. H.S. Firman, 

438,333.—Process of Obtaining Meat Extracts. J. Van Ruymbeke. 

438,438.— Manufacture of Dye Stuffs. R. Lanch and C. Krekeler. 

Is produced by the combination of the diazo compound of amido-sali- 
cylic acid with alphanaphthylamine, again diazotizing the amido-azo com- 
pound obtained and recombining the diazo compound obtained with alpha- 
napthol-sulpho acid. It forms a blue black paste and in the dry state a 
blue black powder, is difficultly soluble in cold water, easily in hot water 
with a blue violet color, which color changes to green blue on addition of 
soda lye. It is precipitated from its aqueous solution by mineral acids. 

438,595.—Rubber Compound. W. H. Allen. 

Consists of rubber, sulphur and lithargite (pulverized calcined magnes- 





ium silicate.) 
(Issued October 21st, 1890.) 


438,621.—Paint. W. A. Hall. 

Consists of hydrous magnesium silicate, dextrin, calcined plaster, 
powdered alum, and salt, combined with hot water, and suitable pig- 
ments, 

438,648.—Manufacture of Fertilizers. P. B. Rose. 

Stick or other albuminoid is evaporated to dryness with an insoluble 
compound of iron. 

438,715.—Process of eliminating graphitic carbon from cast iron. J. B. 
Renshaw. 

Vegetable fibre mixed with pulverized ferric oxide is added to the iron 
to be melted. 

438,772.—Apparatus for recovering alkali. H. Burgess. 

438,816.—Manufacture of explosives. C. O. Lundholm and J. Sayers. 

A process for incorporating together cellulose nitro derivatives and 
nitroglycerin, consisting in suspending the ingredients in a liquid or 
water, which is incapable of dissolving them, agitating them together 
in the liquid, and subsequently separating the liquid. 

438,993.—Extract of tobacco. H. Endemann. 

A sheep wash produced from tobacco by extraction with acidulated 
water, and from which the phosphates of the alkaline earths have been 
removed by precipitation with an alkaline substance, 
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(Issued October 28th, 1890.) T 
439,137.—Process of Vulcanizing Rubber. F. G. Fowler. 
439,144.—\Curing Meats. J. H. Greenstreet. P 


Fresh meat is treated with a solution of soda, before being salted in the 
ordinary manner. 

439,150.—Process of Manufacturing Anti-corrosive Compounds.  P. 
Helbig and H. Bertling. 

Molten lead is repeatedly poured into cotton seed oil, until the oil has 
absorbed the desired quantity of lead. 

439,267.—Baking Powder or Preparation. C. A. Catlin. 

Contains a salt of a fatty acid of an inorganic base as a diluent. 

439,318.—Dry Extract of Coffee and Mode of Preparing the Same. 
H. Barotte. 

The process consists in first subjecting the coffee to dry distillation, then 
making an aqueous infusion from the residue, then evaporating the said 
infusion and drying the resulting extract, then adding to the product 
thus obtained the liquid distillate, and finally drying the compound. 

439,330.—Process of and Apparatus for Decomposing Bicarbonate of 
Soda. L. A. Staub. 

439,394.—Artificial Fuel. H. K. Flagler. 

Consists of hydrocarbon oil, sodium nitrate, sal-niter, salt and water. 

439,455.—Apparatus for the manufacture of Gas. H. White. 

439,461.—Apparatus for Generating Illuminating Water Gas. J. D. 
Averell. 

439,515.—Process of Refining Fat Oils. R. Hunt. 

440,288.—Brown dye. J. Walter. 

The brown coloring matter which is easily soluble in water, difficultly 
soluble in spirit, a little better in methyl alcohol, insoluble in benzine and 
ether, soluble in concentrated sulphuric acid with magenta red color ; 
obtained by combination of metadiamines with two diazo compounds, 
of which one is diazotized polychromine and the other one of the diazo 
compounds of naphthylamine or amidoazo benzol, or amidoazotolnol. 

440,314.—Process of preparing granulated cleaning material. F. W. 
Kistenmacher. 

Sawdust is caused to take up a sufficient quantity of a volatile solvent. 

440,359.—Blue dye. C. A, Mayer. 

Violet coloring matters are produced by the action of nitroso deriva- 
tivesof the tertiary amines on the products of condensation of tannin or 
its specified equivalent with the primary amines. 

440,391.—Insulating composition. F. E. Blaisdell. 

Consists of asbestos, clay, and a flux, as feldspar and borax. 
440,414.—Process of dyeing. F. Zeman. 
The method of silk dyeing, consisting in first washing the same, then 
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subjecting it to a dyeing bath, next drying it, then steaming it, and sub- 

jecting it to the vapor of acetic acid, next subjecting the material to a 

bath of sodium silicate, then subjecting it to a hot bath of sumach, log- 

wood, and soap, until the desired color is obtained, and finally-washing. 
440,456.—Apparatus for the manufacture of gas. A. L. Allen. 
440,464.—Apparatus for brewing beer. M. Byrne. 
440,486.—Carburetor. J. Love. 

440,528.—Process of and apparatus for preserving food. C. L. Bache- 
lerie. ; 

Alimentary substances are treated in a closed vessel with a mixture of 
gaseous or finely divided hydrochloric acid and carbonic acid. 

440,536.—Blue dye. R. Bohn. 

The blue dye which is in the form of paste,appears to be of a dirty greenish 
color; when dry it can be obtained as acrystalline powder of dark color pos- 
sessing a metallic lustre, the color of which may vary from violet to green; 
the color of the body as shown by its streak on rubbing is blue; it is but 
very slightly soluble in cold water, but is readily soluble in dilute akaties, 
giving beautiful blue solutions; it is practically insoluble in benzine and 
ether, but soluble in alcohol, and the alcoholic solution is most charac- 
teristic, being reddish violet in order, and marked by a striking reddish 
fluorescence, 

440,539.—Process of preparing iron ore for filters. F. Candy. 


(Issued November 4, 1890.) 


439,639.—Treating residues of distillation. E. M. Cook. 

439,645.— Water filter. W. T. Floyd. 

439.717.—Process of making lactose or milk sugar. A. A. Bennett and 
C. 8S. Boynton. 

The process consists in first treating whey with calcium hydroxide or 
carbonate, etc., for the purpose of neutralizing the natural acid contained 
therein, next heating the whey and separating it from the precipitate 
formed by the heat, then evaporating to the consistency of syrup and 
treating it in this condition with alum and soda, etc., in solution, for the 
complete separation of the nitrogenous impurities, and finally filtering and 
evaporating. 

439,733.—Process of treating sublimed lead. C. V. Petraens. 

Sublimed lead pigment is treated with water or an aqueous solution of 
sodium chloride and dried. 

439, 745.— Apparatus for distilling oils. E. A. Edwards. 

439, 756.—Compound for preventing incrustation in boilers. W. Black- 
burn. 

Consists of hydrocarbon oil, starch and rice. 

439,796.—Insulating composition. T. D. Bottome. 
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Consists of a solution of orthosilicic acid and silicon dioxide. 
439,805.—Process of obtaining cream of tartar. A. Martignier. 


ya 
a Consists in treating lyes, argols, tartar, etc. with potassium or sodium 
- sulphate, or a mixture of the two, separating the residuum from the 
liquid and then precipitating from the latter the cream of tartar by the 
aid of sulphuric acid. 
439,834.—Preparing pressed yeast. E. Brunn. 
439,880.—Process of making bags acid proof. J. A. Lighthall. 
fs Dry pulverized acid proof material in sufficient quantity to cover the 
interior surface of the bag is introduced into the bag, after which it is suf- 
yf ficiently compressed to force a portion of the acid proof material into the 
interstics of the fabric of which the bag is made. 
439,953.—Process of producing azo colors on cotton or other vegetable 
h fiber. R. Holliday. 
S- The fiber is subjected to a mixture composed of oil, a phenol and an 
3 alkali, and dried. The dried fibre is then subjected to the action of an azo 
it compound. 
"7 439,970.— Manufacture of parchmentized fiber. H.W. Morrow. 
d 439,980.— Vinegar apparatus. P. Spink. 
Ss 440,004.—Apparatus for the manufacture of gas. H. Burgess, 
h 440,066.—Composition of matter. C. C. Shiber. 
Consists of rosin, borax, sand, cement, lime, plaster, hair, marble dust 
and salt. 
(Issued November 11th, 1890.) 
440,124.—Apparatus for recovering soda. L. D. Armstrong. 
440,139.—Process of manufacturing and tempering steel. M. T. Coomes 
and A. W. Hyde. 
d The metal raised to a white heat is plunged into a bath composed of 
water, sugar, sodium chloride and ammonium chloride. 
or 440,143.—Process of separating gold and platinum from other metals 
d in solution. E. Dodé. 
Le The process consists in subjecting the entire acid solution in the pres- 
d ence of ether to agitation until the ether becomes yellow, in then decant- 
\e ing the remaining solution from the yellow ether, in then subjecting the 
d remaining solution to agitation in the presence of lavender until the 


essential oil becomes brown, and in the decanting from the brown essen- 
tial oil the remaining solution and adding thereto ammonia. 

yf 440,162.—Chemical feeder for filters. O. H. Jewell and W. M. Jewell. 
440,173.—Battery zinc. A. J. Macdonald. 

An amalgam of mercury and ammonium is added to heated mercury, 
x and the mercury hardened by addition of zinc. A portion of this alloy is 
added to the melted zine from which battery zincs are cast. Finally some 
magnesium is added, 
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440,232.—Manufacture of pigments. J. C. Martin. 

A combination of oxide or sulphide of zinc, hydrated calcium oxide, 
and a sulphate of an alkaline earth. 

440,239.—Filtering apparatus. M. Cole. 

440,257.—Preservative. L. Benussi and C. Dondero. 

Consists of water, albumen or gelatin, potassium sulphate, sodium 
chloride, boric acid or sodium biborate, sodium phosphate, iron phos- 
phate, and calcium phosphate. 

440,262.— Apparatus for drying starch refuse, etc. P. H. Grimm. 

440,281.—Yellow dye. C. Ris. 

Obtained by treating the diazo-compound of polychromine with ammo- 
nia. It forms a light brown powder, easily soluble in water, slightly 
soluble in common spirits, more readily soluble in methyl alcohol, scarcely 
soluble in concentrated acetic acid, and insoluble in benzol and ether. 

W. BR: 





